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(57)Abstract: 

PROBLEM TO BE SOLVED: To correct the ink ejection 
characteristics of each nozzle by arranging heat elements 
for generating a bubble in an ink supplied to an ink channel 
symmetrically to a plane including the center line of a 
delivery opening thereby controlling the ejecting direction of 
ink from respective nozzles. 

SOLUTION: In an Inkjet recording head, an ink supply 
opening 2 is made in a silicon substrate 1 by anisotropic 
etching and ink is ejected, as an ink drop, from a delivery 
opening t through the ink supply opening 2 and an ink 
channel 3. Substantially directly under the delivery opening t 
made in each ink channel 3, a plurality of heating elements 
(heaters) HI, H2, H3, H4 are arranged along with the 
delivery opening t and an ink jet nozzle is constituted of the 
ink channel 3, the heating elements or heaters, and the 
delivery opening t. The heaters HI, H2 are arranged 
symmetrically to a plane including the center line of the 
delivery opening t and cutting the Inkjet nozzle along a line 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by t:he use o£ tihls translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet nozzle which is an ink jet nozzle which has the ink passage which is open for free 
passage to the delivery and this delivery for carrying out the regurgitation of the ink, and two or more 
heater elements which make the ink supplied to this ink passage generate air bubbles, and is 
characterized by being arranged so that said each heater element may become symmetrical with a field 
mutually about the field containing the center line of said delivery. 

[Claim 2] said each heater element — said field ~ receiving ~ abbreviation — the Inkjet nozzle 
according to claim 1 arranged so that it may become symmetrical with a field still more nearly mutually 
about other fields which are perpendicular fields and contain the center line of said delivery. 
[Claim 3] The ink jet nozzle arranged so that it may be the ink jet nozzle which has the ink passage 
which is open for free passage to the delivery and this delivery for carrying out the regurgitation of the 
ink, and two or more heater elements which make the ink supplied to this ink passage generate air 
bubbles, it may have said at least three or more heater elements and said each heater element may serve 
as regular intervals mutually at the circumference of the center line of said delivery. 
[Claim 4] An Inkjet nozzle given in any 1 term of claims 1-3 constituted so that said air bubbles may be 
discharged during the open air from said delivery in case the regurgitation of the ink is carried out from 
said delivery with growth of said air bubbles. 

[Claim 5] An Inkjet nozzle given in any 1 term of claims 1-4 arranged so that said delivery may serve as 
abbreviation parallel to the front face of each of said heater element. 

[Claim 6] An ink jet nozzle given in any 1 term of claims 1-4 arranged so that said delivery may serve as 

an abbreviation perpendicular to the front face of each of said heater element. 

[Claim 7] An Inkjet nozzle given in any 1 term of claims 1-6 constituted so that said regurgitation 

property can be amended in the predetermined condition by changing the drive conditions of each of 

said heater element, when the regurgitation property of ink changes in connection with a temperature 

change. 

[Claim 8] An Inkjet nozzle given in any 1 term of claims 1-7 constituted so that said regurgitation 
property can be amended in the predetermined condition by changing the drive conditions of each of 
said heater element, when the regxirgitation property of ink changes by adding vibration. 
[Claim 9] The Inkjet recording head constituted so that any 1 term of claims 1-8 might be equipped with 
tiie ink jet nozzle of a publication, ink might be breathed out from said delivery and an image might be 
recorded on a record medium. 

[Claim 10] The ink jet recording head according to claim 9 from which it has said two or more Inkjet 
nozzles, and said two or more Inkjet nozzles are arranged in the shape of a straight line in the fixed 
pitch. 

[Claim 11] The Inkjet recording head according to claim 9 by which said nozzle trains which two or 
more nozzle trains from which it comes to arrange said two or more Inkjet nozzles in the shape of a 
straight line in a fixed pitch are prepared, and said each nozzle train is in an parallel condition mutually, 
and adjoins mutually are arranged after only the width of face of the one half of the pitch of each of said 
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ink jet nozzles has shifted in the array direction of two or more of said ink jet nozzles mutually. 
[Claim 12] The Inkjet recording head according to claim 10 or 1 1 constituted so that the whole of said 
each heater element of each of said Inkjet nozzle can be driven on the same conditions. 
[Claim 13] The Inkjet recording head according to claim 10 or 1 1 constituted so that said each heater 
element of each of said Inkjet nozzle can be driven on the conditions which became independent for 
said every ink jet nozzle. 

[Claim 14] The ink jet recording head according to claim 1 1 constituted so that all can be driven on the 
same conditions in said each Inkjet nozzle which is the conditions which became independent for said 
every nozzle train about said each heater element of each of said Inkjet nozzle, and constitutes said each 
nozzle train. 

[Claim 15] An Inkjet recording head given in any 1 term of claims 10-14 constituted so that the field 
containing the center line of the delivery of each of said Inkjet nozzle may serve as an abbreviation 
perpendicular to the array direction of two or more of said ink jet nozzles. 

[Claim 16] The Inkjet recording head according to claim 15 constituted so that said each ink jet nozzle 
can make ink adhere to the location where only one fourth of the width of face of the pitch of each of 
said Inkjet nozzles shifted in said array direction from the location which counters said each delivery of 
said record medium. 

[Claim 17] An ink jet recording head given in any 1 term of claims 10-14 constituted so that the field 
containing the center line of the delivery of said Inkjet nozzle may serve as the array direction of two or 
more of said Inkjet nozzles, and abbreviation parallel. 

[Claim 18] The Inkjet cartridge which has an ink container holding the ink supplied to an mk jet 
recording head and this Inkjet recording head given in any 1 term of claims 9-17. 
[Claim 19] The Inkjet recording device which has a driving signal supply means to supply the driving 
signal for making any 1 term of claims 9-17 breathe out ink from the Inkjet recording head and this ink 
jet recording head of a publication. 

[Claim 20] The Inkjet recording device which has a record-medium conveyance means to convey the 
record medium which receives the ink breathed out by any 1 term of claims 9-17 from the Inkjet 
recording head and this ink jet recording head of a publication. 

[Claim 21] an Inkjet recording head according to claim 15 or 16 carries — having — the array direction 
of two or more of said Inkjet nozzles of this Inkjet recording head — receiving — abbreviation — the ink 
jet recording device which has a record-medium conveyance means to convey said record medium in the 
direction which intersects perpendicularly in the perpendicular direction to the both- way scanning 
direction of the carriage by which a both-way scan is carried out, and this carriage. 
[Claim 22] The Inkjet recording device according to claim 21 constituted so that ink may be deflected in 
two or more directions and may be made to breathe out from the delivery of each of said Inkjet nozzle 
in the condition of having made said Inkjet recording head standing it still to said record medium. 
[Claim 23] The Inkjet recording device according to claim 21 constituted so that ink may be deflected in 
two or more directions and may be made to breathe out from the delivery of each of said Inkjet nozzle, 
moving said ink jet recording head to said record medium. 

[Claim 24] The Inkjet recording device according to claim 21 constituted so that an image may be 
recorded on said record medivmi by repeating the actuation which makes said carriage scan, making ink 
breathe out from said Inkjet recording head, and the actuation which only the specified quantity makes 
convey said record medium with said record-medium conveyance means, and performing it. 
[Claim 25] The Inkjet recording device according to claim 24 which makes said carriage scan, making 
ink breathe out the ink discharge direction from said each Inkjet nozzle from said Inkjet recording head 
and which is constituted so that it may be made to change for every actuation. 

[Claim 26] The Inkjet recording device according to claim 25 constituted so that the drive conditions of 
each of said heater element may become the same in said two or more Inkjet nozzles of all. 
[Claim 27] The Inkjet recording device according to claim 25 with which S2iid Inkjet nozzle which said 
each heater element drives on the 1st drive condition, and said Inkjet nozzle which said each heater 
element drives on the 2nd drive condition are arranged by turns. 
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[Claim 28] The ink jet recording device according to claim 25 constituted so that the drive conditions of 
each of said heater element may become random for said every ink jet nozzle. 

[Claim 29] an ink jet recording head according to claim 17 carries ~ having ~ the array direction of two 
or more of said ink jet nozzles of this ink jet recording head - receiving — abbreviation - the ink jet 
recording device which has a record-medium conveyance means to convey said record medixmi in the 
direction which intersects perpendicularly in the perpendicular direction to the both- way scanning 
direction of the carriage by which a both- way scan is carried out, and this carriage. 
[Claim 30] The ink jet recording device according to claim 29 constituted so that the drive conditions of 
each of said heater element in said each ink jet nozzle may change with the scanning directions of said 
carriage. 

[Claim 31] The ink jet recording device according to claim 30 constituted so that the drive conditions of 
each of said heater element in said each Inkjet nozzle may change with the scan speeds of said carriage 
further. 

[Claim 32] The ink jet recording device according to claim 30 or 3 1 constituted so that the drive 
conditions of each of said heater element in said each ink jet nozzle may change with spacing of the 
delivery of each of said Inkjet nozzle, and said record medium further. 

[Claim 33] An ink jet recording device given in any 1 term of claims 21-32 constituted so that it can be 
made to change, in order to raise the impact precision over said record medium of the ink droplet 
breathed out from said each ink jet nozzle in the drive conditions of each of said heater element. 
[Claim 34] Two or more nozzle trains from which it comes to arrange two or more ink jet nozzles given 
in any 1 term of claims 1-8 in the shape of a straight line in a fixed pitch are mutually prepared in an 
parallel condition. The ink jet recording head constituted so that ink might be breathed out from said 
each delivery and an image might be recorded on a record medium is carried, the array direction of two 
or more of said Inkjet nozzles of this ink jet recording head - receiving - abbreviation - in the 
perpendicular direction with the carriage by which a both- way scan is carried out It is the Inkjet 
recording device which has a record-medium conveyance means to convey said record medium in the 
direction which intersects perpendicularly to the botih-way scanning direction of this carriage. It is 
constituted so that the ink breathed out from each Inkjet nozzle of each of said different nozzle train 
may be made to adhere to the same location of said record medium in piles. The Inkjet recording device 
constituted so that the discharge direction of the ink from said each Inkjet nozzle can be changed, in 
order to amend a location gap of said each nozzle trains about said array direction furthermore. 
[Claim 35] The Inkjet recording device according to claim 34 constituted so that the field containing the 
center line of the delivery of each of said Inkjet nozzle may serve as an abbreviation perpendicular to 
the array direction of two or more of said Inkjet nozzles. 

[Clahn 36] Two or more nozzle trains from which it comes to arrange two or more Inkjet nozzles given 
in any 1 term of claims 1-8 in the shape of a straight line in a fixed pitch are mutually prepared in an 
parallel condition. The Inkjet recording head constituted so that ink might be breathed out from said 
each delivery and an image might be recorded on a record medium is carried, the array direction of two 
or more of said Inkjet nozzles of this Inkjet recording head - receiving - abbreviation - in the 
perpendicular direction with the carriage by which a both-way scan is carried out It is the Inkjet 
recording device which has a record-medium conveyance means to convey said record medium in the 
direction which intersects perpendicularly to tiie both-way scanning direction of ttds carriage. It is 
constituted so that the mk breathed out from each ink jet nozzle of each of said different nozzle train 
may be made to adhere to the same location of said record medium in piles. The Inkjet recording device 
constituted so that the discharge direction of the ink from said each Inkjet nozzle can be changed, in 
order to amend the error of spacing of each of said nozzle trains furthermore. 

[Claim 37] The Inkjet recording device according to claim 36 constituted so that the field containing the 
center line of the delivery of each of said Inkjet nozzle may serve as the array direction of two or more 
of said ink jet nozzles, and abbreviation parallel. 

[Claim 38] Two or more nozzle trains from which it comes to arrange two or more ink jet nozzles given 
in any 1 term of claims 1-8 in the shape of a straight line in a fixed pitch are mutually prepared in an 
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parallel condition. The Inkjet recording head constituted so that ink might be breathed out from said 
each delivery and an image might be recorded on a record medium is carried, the array direction of two 
or more of said ink jet nozzles of this Inkjet recording head — receiving ~ abbreviation — in the 
perpendicular direction with the carriage by which a both- way scan is carried out It is the ink jet 
recording device which has a record-medium conveyance means to convey said record medium in the 
direction which intersects perpendicularly to the both- way scanning direction of this carriage. It is 
constituted so that the ink breathed out from each Inkjet nozzle of each of said different nozzle train 
may be made to adhere to the same location of said record medium in piles. The ink jet recording device 
constituted so that the discharge direction of the ink from said each ink jet nozzle can be changed 
according to the depth of shade of the image which should fiirthermore be recorded on said record 
medium. 

[Claim 39] Two or more nozzle trains from which it comes to arrange two or more Inkjet nozzles given 
in any 1 term of claims 1-8 in the shape of a straight line in a fixed pitch are mutually prepared in an 
parallel condition. The Inkjet recording head constituted so that ink might be breathed out from said 
each delivery and an image might be recorded on a record medium is carried, the array direction of two 
or more of said ink jet nozzles of this Inkjet recording head — receiving ~ abbreviation ~ in the 
perpendicular direction with the carriage by which a both- way scan is carried out It is the Inkjet 
recording device which has a record-medium conveyance means to convey said record medium in the 
direction which intersects perpendicularly to the both- way scanning direction of this carriage. It is 
constituted so that the ink which the ink of a color which is mutually different from said each nozzle 
train is breathed out, and is breathed out from each ink jet nozzle of each of said nozzle train may be 
made to adhere to the same location of said record medium in piles. The ink jet recording device 
constituted so that the discharge direction of the ink from said each ink jet nozzle can be changed 
according to the color of the image which should fiirthermore be recorded on said record medium. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet nozzle which records a liquid ink drop on 
discharge and a record medium v^th the pressure accompanying generating of air bubbles, an Inkjet 
recording head, an Inkjet head cartlidge, and an Inkjet recording device. 
[0002] 

[Description of the Prior Art] It has the advantage that high-speed printing is possible for the ink jet 
record approach of adhering an ink droplet to discharge, making this adhering on a record medium, and 
performing image formation, and record grace is also comparatively high, and it is the low noise. 
Furthermore, color picture record is comparatively easy for this record approach, it is recordable on a 
regular paper etc., and has many advantages of being fiirther easy to miniaturize equipment. 
[0003] Generally it is prepared in a part of delivery for making ink breathe out as a flight ink droplet, ink 
passage which is open for free passage to this delivery, and this ink passage, and the recording device 
using such an Inkjet record approach is equipped with the recording head which has an energy 
generation means to give the regurgitation energy for the regurgitation to the ink in ink passage. 
[0004] 

[Problem(s) to be Solved by the Invention] However, generally, the Inkjet record approach heats and 
boils a liquid, and expansion of the air bubbles generated as a result is performing it using the 
phenomenon [ say / making a liquid breathe out ] which cannot be stabilized not much easily. For this 
reason, it has the problem that dispersion arises in a discharge direction, according to some dispersion, 
external factors, etc. (a configuration, calorific value, an ink presentation, temperature, etc.). 
[0005] Moreover, in the above recording heads, the degree of integration (that is, resolution) of a nozzle 
is the configuration raised in comparison. However, if one nozzle becomes not much small, since the 
fault of ink supply for the nozzle stopping going well etc. will also be generated, there is a limitation in 
high integration of a nozzle. Furthermore, when resolution is raised, the yield may fall and cost may go 
up. For this reason, there was a problem that resolution could not be raised to some extent above. 
[0006] Therefore, establishing the nozzle train of two or more trains with comparatively low resolution, 
and giving resolution high as a result is also performed. However, in this case, spacing of those nozzle 
trains, a pitch gap, etc. took place, and there was a problem of having a bad influence on an image. 
Furthermore, it originated in the head by continuation printing, the temperature rise of ink, change of 
ambient temperature, etc. on the structure, the property changed for every nozzle train, and there was a 
problem of having a bad influence on an image too. 

[0007] Moreover, put a nozzle in order in the record-medium conveyance direction, and a nozzle is 
moved in the printing direction which is a direction which goes direct mostly to the conveyance 
direction (scan). Although there is also the approach of raising resolution by scanning by setting a 
record-medium conveyance delivery pitch to the one half of the pitch of a recording head etc. if it is the 
method (shuttle method) which performs image recording by repeating moving a nozzle again and 
performing it after carrying out a record medium in******** There are problems, like the working 
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speed of the paper feed means which the cost of a paper feed means goes up becomes slow. 
[0008] Furthermore, the conveyance direction of a record medium and the migration direction of a 
recording head may be mutually made into the reverse sense, and image recording may be performed. 
This is performed in order to shorten total chart lasting time. However, since space is between a record 
medium and a recording head, in being above, to a record medium, the ink droplet breathed out from the 
recording head flies aslant, and dies. Therefore, the impact location of the ink on a record medivim 
changed with relative-displacement directions of a record medium and a recording head, and there was a 
problem that a record image will become dirty. 

[0009] Moreover, relative velocity of the bearer rate of a record mediimi and the passing speed of a 
recording head may be made adjustable. This is for lessening the relative-position gap with a record 
medium and a recording head, and printing ink to discharge and a record medium, in order to raise 
resolution. However, a limitation is in the time amoimt, i.e., the regurgitation frequency, between the ink 
regurgitation of a recording head, and it is necessary to lessen relative-position ****** of a record 
medium and a recording head in this case. However, there was a problem that the impact location of an 
ink droplet shifted according to those relative-velocity differences, also in this case. Moreover, there was 
also a problem that the amount of impact location gaps when making mutually the relative-displacement 
direction of a record medium and a recording head into the reverse sense will also change as mentioned 
above. 

[0010] Moreover, spacing of a record mediimi and a recording head may be made adjustable. As both 
spacing is near, impact precision becomes better, but since a record medium and a recording head are 
worn, and this disturbs a record image or may destroy a recording head by the thickness of a record 
medium, the curvature of a record medium, etc., it is for changing spacing between said both with a 
record medium. However, there was a problem of having a bad influence on the impact precision of an 
ink droplet too, with the relative velocity of a record medium and a recording head also in this case. 
Moreover, there was also a problem that the amount of impact location gaps when making mutually the 
relative-displacement direction of a record medium and a recording head into the reverse sense will also 
change as mentioned above. 

[001 1] Moreover, when there were a gap of spacing of the nozzle trains and a gap of the direction of a 
nozzle configuration in the case of the recording device which color-prints by carrying out the overprint 
of the ink breathed out from a nozzle train which is different in the same location on a record medium 
using the recording head which has the nozzle train of two or more trains, or raises coloring 
concentration, there was a fault that a tint and concentration will vary, without the ability being able to 
reach the same location in an ink droplet. Moreover, there was no equipment of having shifted an impact 
location intentionally in such a case, and raising the gradation nature of a tint or concentration to it 
conventionally. 

[0012] Furthermore, when vibration generated by conveyance, carriage migration, etc. of a record 
medium got across to a recording head, the record image lenticulated very small and there was also a 
problem of having a bad influence, like "unevenness" arising in an image. The overprint was made the 
same location on a record medixun from the recording head which has two or more nozzle trains 
especially mentioned above, and in the case of the recording device which performs color printing or 
raises coloring concentration, since impact gaps differed for every nozzle train, there was a problem that 
unevenness occurred still more strongly in an image. 

[0013] Although various cures were required in order to remove the problem mentioned above therefore, 
a cost rise is required and there was a problem to which the cost of a recording device becomes high. 
[0014] Then, this invention aims at offering the ink jet nozzle which can amend the ink regurgitation 
property of each nozzle, an Inkjet recording head, an Inkjet cartridge, and an Inkjet recording device by 
controlling the ink discharge direction from each nozzle. 
[0015] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the Inkjet nozzle of 
this invention is an Inkjet nozzle which has the ink passage which is open for free passage to the 
delivery and this delivery for carrying out the regurgitation of the ink, and two or more heater elements 
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which make the ink suppUed to this ink passage generate air bubbles, and it is characterized by being 
arranged so that it may become symmetrical with a field mutually about the field where said each heater 
element contains the center line of said delivery. 

[0016] According to the Inkjet nozzle of this invention constituted as mentioned above, the discharge 
direction of the ink breathed out firom a delivery is controlled free by controlling the calorific value of 
each heater element, therefore — for example, in the recording head equipped with two or more ink jet 
nozzles, even when dispersion is in the ink regurgitation property of each ink jet nozzle, by controlling 
the ink discharge direction in each ink jet nozzle, the ink regurgitation property of each ink jet nozzle is 
amended, and it becomes possible to form an image normally. 

[0017] fixrthermore, said each heater element ~ said field — receiving — abbreviation — it is good also as 
a configuration arranged so that it may become symmetrical with a field still more nearly mutually about 
other fields which are perpendicular fields and contain the center line of said delivery. Or the Inkjet 
nozzle of this invention is an ink jet nozzle which has the ink psissage which is open for fi-ee passage to 
the delivery and this delivery for carrying out the regurgitation of the ink, and two or more heater 
elements which make the ink supplied to this ink passage generate air bubbles, and is good also as a 
configuration arranged so that it may have said at least three or more heater elements and said each 
heater element may serve as regular intervals mutually at the circumference of the center line of said 
delivery. By considering as such a configuration, it becomes possible to control an ink discharge 
direction in all the directions two-dimensional. 

[0018] Moreover, in case the regurgitation of the ink is carried out fi-om said delivery with growth of 
said air bubbles, it may be constituted so that said air bubbles may be discharged during the open air 
fi-om said delivery. 

[0019] moreover, said delivery — the fi*ont face of each of said heater element ~ receiving — 
abbreviation — the configuration arranged so that it may become parallel — or said delivery — the fi-ont 
face of each of said heater element — receiving — abbreviation — it is good also as a configuration 
arranged so that it may become perpendicular. 

[0020] Furthermore, by changing the drive conditions of each of said heater element, when the 
regurgitation property of ink changes in connection with a temperature change, it may be constituted so 
that said regurgitation property can be amended in the predetermined condition. 
[0021] Furthermore, by changing the drive conditions of each of said heater element, when the 
regurgitation property of ink changes by adding vibration, it may be constituted so that said 
regurgitation property can be amended in the predetermined condition. 

[0022] Moreover, it has the Inkjet nozzle of above-mentioned this invention, and the Inkjet recording 
head of this invention is constituted so that ink may be breathed out from said delivery and an image 
may be recorded on a record medium. 

[0023] Furthermore, it is good also as a configuration by which it has said two or more ink jet nozzles, 
and said two or more Inkjet nozzles are arranged in the shape of a straight line in the fixed pitch. 
[0024] Or it is good also as a configuration by which said nozzle trains which two or more nozzle trains 
from which it comes to arrange said two or more Inkjet nozzles in the shape of a straight line in a fixed 
pitch are prepared, and said each nozzle train is in an parallel condition mutually, and adjoins mutually 
are arranged after only the width of face of the one half of the pitch of each of said ink jet nozzles has 
shifted in the array direction of two or more of said Inkjet nozzles mutually. 

[0025] fiuthermore, the configuration which can drive the whole of said each heater element of each of 
said Inkjet nozzle on the same conditions - or it is good also as a configuration which can drive said 
each heater element of each of said Inkjet nozzle on the conditions which became independent for said 
every ink jet nozzle. 

[0026] Furthermore, you may constitute so that all can be driven on the same conditions in said each ink 
jet nozzle which is the conditions which became independent for said every nozzle train about said each 
heater element of each of said Inkjet nozzle, and constitutes said each nozzle train. 
[0027] moreover, the field containing the center line of the delivery of each of said Inkjet nozzle - the 
array direction of two or more of said Inkjet nozzles - receiving - abbreviation - it becomes possible 
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by constituting so that it may become perpendicular to control an ink discharge direction in the array 
direction of an ink jet nozzle. 

[0028] Furthermore, said each ink jet nozzle may constitute so that ink can be made to adhere to the 
location where only one fourth of the width of face of the pitch of each of said Inkjet nozzles shifted in 
said array direction from the location which coimters said each delivery of said record medium. 
[0029] Moreover, the field containing the center line of the delivery of each of said Inkjet nozzle 
becomes possible [ controlling an ink discharge direction in the perpendicular direction to the array 
direction of an ink jet nozzle ] by constituting so that it may become the array direction of two or more 
of said ink jet nozzles, and abbreviation parallel. 

[0030] The Inkjet cartridge of this invention has an ink container holding the ink supplied to the Inkjet 
recording head and this Inkjet recording head of above-mentioned this invention. 
[0031] The Inkjet recording apparatus of this invention has a driving signal supply means to supply the 
driving signal for making ink breathe out from the Inkjet recording head and this Inkjet recording head 
of above-mentioned this invention. 

[0032] Moreover, the Inkjet recording apparatus of this invention has a record-medium conveyance 
means to convey the record mediimi which receives the ink breathed out from the Inkjet recording head 
and this Inkjet recording head of above-mentioned this invention. 

[0033] Moreover, the field containing the center line of said delivery the Inkjet recording device of this 
invention The ink jet recording head of above-mentioned this invention constituted so that it may 
become an abbreviation perpendicular to the array direction of two or more of said ink jet nozzles is 
carried, the array direction of two or more of said Inkjet nozzles of this ink jet recording head — 
receiving — abbreviation — it has a record-medium conveyance means to convey said record medium in 
the direction which intersects perpendicularly in the perpendicxdar direction to the both-way scanning 
direction of the carriage by which a both-way scan is carried out, and this carriage. 
[0034] Furthermore, it may be constituted so that ink may be deflected in two or more directions and 
may be made to breathe out from the delivery of each of said Inkjet nozzle in the condition of having 
made said ink jet recording head standing it still to said record medium. 

[0035] Or moving said Inkjet recording head to said record medium, it may be constituted so that ink 
may be deflected in two or more directions and may be made to breathe out from the delivery of each of 
said ink jet nozzle. 

[0036] Or it may be constituted so that an image may be recorded on said record medium by repeating 
the actuation which makes said carriage scan, making ink breathe out from said ink jet recording head, 
and the actuation which only the specified quantity makes convey said record medixun with said record- 
medium conveyance means, and performing it. 

[0037] Furthermore, making ink breathe out the ink discharge direction from said each Inkjet nozzle 
from said ink jet recording head, it may be constituted so that it may be made to change for every 
actuation which makes said carriage scan. 

[0038] Furthermore, it may be constituted so that the drive conditions of each of said heater element 
may become the same in said two or more Inkjet nozzles of all. 

[0039] Or it is good also as a configuration by which said ink jet nozzle which said each heater element 
drives on the 1st drive condition, and said Inkjet nozzle which said each heater element drives on the 
2nd drive condition are arranged by tums. 

[0040] Or it may be constituted so that the drive conditions of each of said heater element may become 
random for said every ink jet nozzle. 

[0041] moreover, the field where the ink-jet recording apparatus of this invention contains the center 
line of said delivery ~ the array direction of two or more of said Inkjet nozzles, and abbreviation - the 
ink-jet recording head of above-mentioned this invention constituted so that it may become parallel 
carries — having — the array direction of two or more of said ink jet nozzles of this ink-jet recording 
head ~ receiving — abbreviation — it has a record-medium conveyance means convey said record 
medium in the direction which intersects perpendicularly in the perpendicular direction to the both-way 
scanning direction of the carriage by which a both-way scan is carried out, and this carriage. 
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[0042] Furthermore, it may be constituted so that the drive conditions of each of said heater element in 

said each ink jet nozzle may change with the scanning directions of said carriage. 

[0043] Furthermore, it may be constituted so that the drive conditions of each of said heater element in 

said each Inkjet nozzle may change with the scan speeds of said carriage ftirther. 

[0044] Furthermore, it may be constituted so that the drive conditions of each of said heater element in 

said each Inkjet nozzle may change v^th spacing of the delivery of each of said ink jet nozzle, and said 

record medium further. 

[0045] Moreover, it may be constituted so that it can be made to change, in order to raise the impact 
precision over said record medium of the ink droplet breathed out from said each ink jet nozzle in the 
drive conditions of each of said heater element. 

[0046] Moreover, two or more nozzle trains from which it comes to arrange the Inkjet nozzle of the 
plurality [ recording apparatus / of this invention / Inkjet ] of a publication of above-mentioned this 
invention in the shape of a straight line in a fixed pitch are mutually prepared in an parallel condition. 
The ink jet recording head constituted so that ink might be breathed out from said each delivery and an 
image might be recorded on a record medium is carried, the array direction of two or more of said Inkjet 
nozzles of this Inkjet recording head ~ receiving — abbreviation ~ in the perpendicular direction with 
the carriage by which a both- way scan is carried out It is the ink jet recording device which has a record- 
medium conveyance means to convey said record medium in the direction which intersects 
perpendicularly to the both-way scanning direction of this carriage. It is constituted so that the ink 
breathed out from each Inkjet nozzle of each of said different nozzle train may be made to adhere to the 
same location of said record medium in piles. In order to amend a location gap of said each nozzle trains 
about said array direction furthermore, it is constituted so that the discharge direction of the ink from 
said each Inkjet nozzle can be changed. 

[0047] Furthermore, it may be constituted so that the field containing the center line of the delivery of 
each of said ink jet nozzle may serve as an abbreviation perpendicular to the array direction of two or 
more of said Inkjet nozzles. 

[0048] Moreover, two or more nozzle trains from which it comes to arrange the Inkjet nozzle of the 
plurality [ recording apparatus / of this invention / Inkjet ] of above-mentioned this invention in the 
shape of a straight line in a fixed pitch are mutually prepared in an parallel condition. The Inkjet 
recording head constituted so that ink might be breathed out from said each delivery and an image might 
be recorded on a record medixmi is carried, the array direction of two or more of said ink jet nozzles of 
this Inkjet recording head ~ receiving — abbreviation — in the perpendicular direction with the carriage 
by which a both-way scan is carried out It is the Inkjet recording device which has a record-medium 
conveyance means to convey said record medium in the direction which intersects perpendicularly to the 
both-way scanning direction of this carriage. It is constituted so that the ink breathed out from each ink 
jet nozzle of each of said different nozzle train may be made to adhere to the same location of said 
record medium in piles. In order to amend the error of spacing of each of said nozzle trains furthermore, 
it is constituted so that the discharge direction of the ink from said each Inkjet nozzle can be changed. 
[0049] Furthermore, the field containing the center line of the delivery of each of said Inkjet nozzle may 
be constituted so that it may become the array direction of two or more of said ink jet nozzles, and 
abbreviation parallel. 

[0050] Moreover, two or more nozzle trains from which it comes to arrange the Inkjet nozzle of the 
plurality [ recording apparatus / of this invention / Inkjet ] of above-mentioned this invention in the 
shape of a straight line in a fiixed pitch are mutually prepared in an parallel condition. The Inkjet 
recording head constituted so that ink might be breathed out from said each delivery and an image might 
be recorded on a record medium is carried, the array direction of two or more of said Inkjet nozzles of 
this Inkjet recording head — receiving — abbreviation — in the perpendicular direction with the carriage 
by which a both-way scan is carried out It is the Inkjet recording device which has a record-medium 
conveyance means to convey said record medium in the direction which intersects perpendicularly to the 
both-way scanning direction of this carriage. It is constituted so that the ink breathed out from each ink 
jet nozzle of each of said different nozzle train may be made to adhere to the same location of said 
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record medium in piles. It is constituted so that the discharge direction of the ink from said each Inkjet 
nozzle can be changed according to the depth of shade of the image which should furthermore be 
recorded on said record medium. 

[0051] Moreover, two or more nozzle trains from which it comes to arrange the Inkjet nozzle of the 
plurality [ recording apparatus / of this invention / Inkjet ] of above-mentioned this invention in the 
shape of a straight line in a fixed pitch are mutually prepared in an parallel condition. The Inkjet 
recording head constituted so that ink might be breathed out from said each delivery and an image might 
be recorded on a record mediimi is carried, the array direction of two or more of said Inkjet nozzles of 
this Inkjet recording head ~ receiving — abbreviation ~ in the perpendicular direction with the csirriage 
by which a both- way scan is carried out It is the Inkjet recording device which has a record-medium 
conveyance means to convey said record medium in the direction which intersects perpendicularly to the 
both-way scanning direction of this carriage. It is constituted so that the ink which the ink of a color 
which is mutually different from said each nozzle train is breathed out, and is breathed out from each ink 
jet nozzle of each of said nozzle train may be made to adhere to the same location of said record medium 
in piles. It is constituted so that the discharge direction of the ink from said each Inkjet nozzle can be 
changed according to the color of the image which should fiirthermore be recorded on said record 
medium. 
[0052] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained with reference 
to a drawing. 

[0053] Drawing 1 is drawing showing 1 operation gestah of the Inkjet recording head concerning this 
invention, and the top view, the sectional view in the A-A line by which this drawing (b) was shown in 
this drawing (a), and this drawing (c) of this drawing (a) are sectional views in the B-B line shown in 
this drawing (a). 

[0054] As shown in drawing 1 , in the ink jet recording head of this operation gestalt, the ink feed 
hopper 2 is formed in the silicon substrate 1 of anisotropic etching. Ink passes along the ink passage 3 
from the ink feed hopper 2, and is breathed out as an ink droplet from the delivery t which constitutes a 
discharge part. Near right under [ of the delivery t prepared every ink passage 3 / abbreviation ], two or 
more heater elements (heater) HI, H2, H3, and H4 which constitute a discharge part with Delivery t are 
arranged. An ink jet nozzle is constituted by a heater. Delivery t, etc. which are such ink passage 3 and a 
heater element. 

[0055] About the field which cuts an Inkjet nozzle in a B-B line including the center line of Delivery t, 
heaters HI and H2 are arranged so that it may become symmetrical with a field mutually. On the other 
hand, about the field which cuts an Inkjet nozzle in an A-A line including the center line of Delivery t, 
heaters H3 and H4 are arranged so that it may become symmetrical with a field mutually. 
[0056] A sign 4 shows the passage configuration member (nozzle material) which has septum 4* which 
constitutes ink passage, and the above-mentioned delivery, and is formed of the process of common 
knowledge, such as an exposure technique and etching. A sign 5 shows a protective coat. 
[0057] Each delivery t is arranged together with the direction of illustration Y in the pitch of 84.7 
micrometers, and each nozzle trains 21 and 22 are arranged at the condition that only 84.7/2 micrometer 
shifted in the array direction on both sides of the ink feed hopper 2. A recording head performs image 
recording, scanning in the direction of illustration X. As for the recording head of this operation gestalt. 
Illustration X and the direction of Y record in the pixel pitch of 84.7 micrometers. 
[0058] Here, the fundamental usual ink regurgitation principle of the ink jet recording head of this 
operation gestalt is explained with reference to drawing 2 . 

[0059] The ink supplied from the ink feed hopper 2 (refer to drawing 1 ) is filled with the initial state 
shown in drawing 2 (a) in the ink passage 3 and Delivery t. In addition, ink does not flow out of 
Delivery t with the surface tension of ink in Delivery t at this time. 

[0060] By making Heater H generate heat in this condition, heat energy acts on the ink near the heater 
front face, and the air bubbles based on a film-boiling phenomenon which is indicated by ink at the U.S. 
Pat. No. 4,723,129 specification are generated (refer to this drawing (b)). 
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[0061] When air bubbles grow and the volume increases, it is pushed away by ink (refer to this drawing 
(c)), and an ink droplet is breathed out from Delivery t (refer to this drawing (d)). At this time, air 
bubbles are open for free passage with the open air, and are breathed out from Delivery t (refer to this 
drawing (e)). 

[0062] Then, by stopping generation of heat of Heater H, it disappears, ink is again filled in the ink 
passage 3 by ink supply from the ink feed hopper 2 (refer to this drawing (f)), and air bubbles return to 
an initial state (refer to this drawing (g)). 

[0063] In addition, since it explained to right under [ of opening of Delivery t / abbreviation ] above 
using the usual Inkjet recording head by which Heater H is arranged, an ink droplet is breathed out in 
the right above [ Delivery t ] direction. 

[0064] Next, ink discharging of the Inkjet recording head of this operation gestalt is explained with 
reference to drawing 3 and drawing 4 . 

[0065] Drawing 3 shows serially ink discharging from the Inkjet recording head of this operation gestalt 
in the direction of a cross section shown in drawing 1 (b). 

[0066] Drawing 3 (a) shows the initial state of ink discharging, and ink is filled in the ink passage 3 and 
Delivery t. Here, if only the heater HI on the left-hand side of illustration is made to generate heat, small 
air bubbles will be generated on the front face of the heater HI upper part of a protective coat 5 (refer to 
this drawing (b)). 

[0067] If air bubbles grow (refer to this drawing (c) and (d)), it will be pushed away by ink and it will 
move to Delivery t side. In order that air bubbles may grow from illustration left-hand side to Delivery t 
at this time, in ink, a rate occurs not only illustration above but rightward [ illustration ], and the ink 
colunm overflowing from Delivery t becomes the form where it inclined toward the method of the right. 
[0068] If air bubbles fiirthermore grow, air bubbles will also be breathed out from a delivery and air 
bubbles will be opened for free passage during the open air (refer to this drawing (e)). At this time, since 
the rate to the right has arisen in ink as mentioned above, the air bubbles on the left-hand side of 
[ illustration ] an ink droplet are open for free passage with the open air previously. Consequently, an 
ink droplet is further flown rightward according to the force in case air bubbles are discharged during 
the open air. In addition, the flown ink droplet is in contact with the periphery on the right-hand side of 
[ illustration ] Delivery t to the last. Then, although an ink droplet separates from Delivery t fiuther and 
faces to a record medium, while an ink droplet and Delivery t pay well mutually with the surface tension 
of ink, it is separated. Therefore, the force of drawing an ink droplet rightward also at this time will 
work, and an ink droplet will fly rightward fiirther. Thus, an ink droplet will fly to illustration right-hand 
side from Delivery t. 

[0069] If time amount furthermore progresses, generation of heat of a heater HI will be stopped, and air 
bubbles will disappear. Ink is again filled by ink supply from the ink feed hopper 2 in the ink passage 3 
and Delivery t (refer to this drawing (f)), and it retums to an initial state (refer to this drawing (g)). 
[0070] Drawing 4 shows serially ink discharging from the Inkjet recording head of this operation gestalt 
in the direction of a cross section shown in dravdng 1 (c). 

[0071] Although arrangement of each heaters H3 and H4 to Delivery t differs from heaters HI and H2, 
if only a heater H3 is made to generate heat like drawing 2 , ink will be breathed out toward the 
illustration upper part. 

[0072] Although the example which controls the discharge direction of ink by making only one of the 
two of two heaters which counter across the core of Delivery t become feverish was shown in order to 
simplify explanation, the discharge direction of ink is controllable by the above-mentioned explanation 
free by making both of two heaters generate heat, and controlling the calorific value in fact. Thereby, the 
nozzle of the recording head of this operation gestalt can amend dispersion in the ink discharge direction 
generated by dispersion on manufacture, or other factors. 

[0073] Moreover, an ink discharge direction is controllable, although the case where ink is breathed out 
in the direction of X, and the case where ink was breathed out in the direction of Y were respectively 
explained separately in order that the above-mentioned explanation might simplify explanation free two- 
dimensional by making four heaters HI, H2, H3, and H4 generate heat altogether, and controlling the 
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calorific value in fact. 

[0074] In addition, although both the above-mentioned operation gestalten showed the thing with four 
heaters so that X and the direction of Y could be controlled, it is good also as a gestalt with two heaters 
arranged along the direction of X, or the direction of Y only for the purpose of control of only one 
direction of the dkection of X, or the direction of Y (refer to drawing 4 and drawing 5 ). 
[0075] Moreover, if it has at least three or more heaters so that it may become a circumference of the 
center line of Delivery t with regular intervals mutually, an ink discharge direction is controllable [ the 
thmg with four heaters was shown so that an ink discharge direction could be controlled free two- 
dimensional, but ] by the above-mentioned operation gestalt free two-dimensional (refer to drawing 6 - 
drawing 9 ). Furthermore, the arrangement location of each heater H in Delivery t and the inclination to 
the array direction of a nozzle are good also as a gestalt as not restricted to what was shown, in drawing 9 
from drawing 1 but shown in drawing 13 from drawing 10 . 

[0076] Furthermore, in order for the effect of the ink supply direction etc. to amend the discharge 
direction in the nozzle which has the property which inclines in the direction with ink and is breathed 
out, for example, a heater may be arranged in the location which inclined beforehand as shown in 
drawing 14 - drawing 16 . 

[0077] Moreover, although it explained that the ink droplet breathed out from Delivery t dissociated 
from the periphery of Delivery t above, when Delivery t is a circular configuration, the separation 
section of an ink droplet does not become settled uniformly, but becomes unstable [ the discharge 
direction of ink ]. Then, in order to specify the separation section of an ink droplet into a predetermined 
part. It IS good also as a configuration which the form of Delivery t is made [ configuration ] into a 
configuration with an angle as shown in drawing 17 , and arranges a heater under the comer of Delivery 
t. Thereby, it will dissociate from each comer of Delivery t, and an ink droplet can perform stable 
discharge direction control. 

[0078] Drawing 18 is drawing showing the modification of the Inkjet recording head shown in drawing 
i etc., and the front view, the sectional view in the C-C line by which this drawing (b) was shown in this 
drawing (a), and this drawing (c) of this drawing (a) are sectional views in D-D line shown in this 
drawing (a). 

[0079] Although the generated air bubbles are equipped with the Inkjet nozzle of the open air and a type 
open for free passage, the ink jet recording head explained with reference to dravying 17 from drawing 1 
Of course, as shown in drawing 18 instead of what is limited to it, it also sets to the recording head 
equipped with the ink jet nozzle by which the generated air bubbles are not discharged during the open 
au-. The discharge direction of ink is controllable by arranging heater HI' and H2' to axial symmetry to 
the Ime which passes along the core of deUveiy f like the above, and controlling the calorific value of 
those heaters. 

[0080] In addition, the nozzle of the modification shown in dravying 18 is symmetrical with a field about 
a field parallel to the direction of illustration X including the center line of Delivery t, as shown in this 
drawing (a). Therefore, this modification can control an ink discharge direction only about the direction 
of illustration Y. moreover, the ink jet recording head explained with reference to dravying 17 from 
^wing 1 - the front face of a heater ~ receiving - abbreviation ~ the recording head shown in 
drawing 18 although it is the type with which Delivery t is arranged in the parallel field - the front face 
of a heater ~ receiving ~ abbreviation ~ it is the thing of the type with which the delivery is arranged in 
the nght-angled field, and the effectiveness that ink discharge direction confrol can be similarly carried 
out by this type of recording head can be acquired. 

[0081] Next, the recording device of a shuttle method using the uik jet recording head explained above 
is explained. 

[0082] Drawing 19 is drawing showing the Inkjet recording head shown in drawing 1 etc., and the 
carriage with which the recording head is carried, and this drawing (a) is a sectional view in the F-F line 
which showed the top view and this drawing (b) in this drawing (a). Drawing 20 is a sectional view in 
the recording head shown in dravying 19 (a), and the E-E line of carriage. 

[0083] First, the configuration of the recording device of this operation gestalt and the usual image 
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recording actuation using this recording device are explained. 

[0084] A sign 50 shows a record medium and the carriage 10 holding two recording heads 20 and 30 is 
arranged in the upper part. In addition, for explanation, drawing 19 (a) is illustrated so that Delivery t 
may be transparent and it may be visible. 

[0085] The recording head 20 serves as a cartridge type, and it has the ink container which holds the ink 
supplied to a recording head in one or free [ attachment and detachment ]. The nozzle trains 21 and 22 
which the delivery t of a recording head 20 is the same structure as what was explained with reference to 
drawing 1 etc., and adjoin mutually are arranged after only the half-pitch has shifted in the array 
direction. Moreover, the structure of a recording head 30 is the same as that of a recording head 20, and 
the ink of a different color from a recording head 20 is supplied to a recording head 30. 
[0086] If discharging is altematively performed for every pitch of a certam, fixing a record medium 50 
and moving carriage 10 in the direction of illustration X, record for nozzle width of face (nozzle queue 
length) can be performed. At this time, it cannot be overemphasized that, as for the nozzle trains 21 and 
22, only the part equivalent to mutual spacing needs to perform time amount ****** of the record data 
which record. Moreover, only the part equivalent to spacing of recording heads performs time amount 
****** of record data for the ink regurgitation from the recording head 30 from which an ink color 
differs similarly in a recording head 20. Furthermore, by the non-illustrated record-medium transport 
device, a record medium 50 is conveyed by nozzle width of face in the direction of illustration Y, and 
like the above, if it carries out by repeating image recording in the direction of illustration X, the image 
recording over the record medium 50 for one sheet will be completed. A record-medium transport 
device conveys a record medivim in the direction which intersects perpendicularly to the scanning 
direction of carriage 10. And an image is recorded on a record medium by repeating the actuation which 
makes carriage 10 scan, making ink breathe out from a recording head, and the actuation which only the 
specified quantity makes convey a record medium by the record-medium transport device, and 
performing it. 

[0087] In addition, as mentioned above, the ink discharge direction of each nozzle varies delicately. 
From all nozzles, if ink is breathed out in the right location and direction of [ on a record medium ], as 
shown in drawing 21 (a), a record dot will be tidily located in a line on a record medium, however - for 
example, since the image of width 1 train will be recorded with the nozzle as shown in drawing 21 (b) if 
the ink discharge direction of a certain nozzle is shifted up and down, the place where dots are dense is 
black, the place where dots are non-denses conversely will become white, and a ''lateral stripe" will 
produce it in a record image. Similarly, if the ink discharge direction of a certain nozzle has shifted 
horizontally, as shown in drawing 21 (c), a "vertical reinforcement" will arise in a record image. 
[0088] However, so that according to this operation gestalt explained with reference to drawing 1 etc. 
the ink regurgitation property of each nozzle of a recording head may be investigated beforehand, the 
property may be amended and ink may be breathed out in a right location and the direction If the 
calorific value of two or more heaters which it had for every nozzle is controlled, even if it is the case 
where dispersion is in the ink discharge direction of each nozzle, a beautifiil image as shown in drawing 
21 (a) can be recorded. 

[0089] In addition, each heater of each Inkjet nozzle It may be constituted so that all can be driven on 
the same conditions (generation of heat). Or it may be constituted so that it can drive on the conditions 
which became independent for every Inkjet nozzle. Or it may be constituted so that all can be driven on 
the same conditions in each Inkjet nozzle which became independent for every nozzle train and which is 
conditions and constitutes each nozzle train. 

[0090] Moreover, as for the above amount data of amendments of the ink regurgitation property of each 
nozzle, preparing for the body of a recording device is desirable. It is because it has the storage 
(memory) of sufficient capacity for the body of a recording device. In for example, when [ however, / 
the case where service exchange of the recording head is carried out and when it is cartridge-ized like 
this operation gestalt and is easily exchanged in a recording head ] (For example, the recording head 
from which specifications, such as a color head, a black head, or a recording head using ink with the thin 
concentration for photograph image recording, differ) Although amendment data may be changed 
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according to the recording head by which many amendment condition tables were had and exchanged 
for the body of a recording apparatus when exchanging by request of a user, it is desirable to consider as 
the configuration which equips the recording head itself with the amount data of amendments. 
Moreover, it is desirable to have as quantized data in this case. Moreover, it is good also as a 
configuration whose user the result of an image recording test can be seen and can adjust an ink 
regurgitation property. Furthermore, it is good also as a configuration which can detect the conditions 
(for example, distribution of a record dot etc.) of a record image, and can adjust an ink regurgitation 
property automatically using the well-known image reader carried in carriage. 

[0091] Moreover, according to this operation gestalt, also by the recording head by which dispersion in 
a discharge direction was made the defect hard [ slight / large ], in order to make image recording 
normally, the production yield of a recording head can be raised and a great cost rise factor can be 
removed. 

[0092] In addition, although there is also a method (multi-scan) of finally burying all dots by not 
forming one line by 1 dot, but shifting the relative position of a recording head and a record mediimi to 
the main scanning direction of a recording head, and making it scan several times in order to make not 
conspicuous impact precision dispersion which was explained above, by the approach, impact precision 
dispersion is not still canceled as it is, and a fimdamental cure **s [ **** ]. Moreover, since this 
approach must scan the same location of a record medium repeatedly, it has the fault that chart lasting 
time starts very much. However, the cure against impact precision dispersion using this operation gestalt 
is a cure which corrects the cause of fundamental, and does not have the problem which prolongs chart 
l£isting time as mentioned above. 

[0093] Moreover, in image recording actuation of the shuttle method explained with reference to 
drawing 19 and drawing 20 , also when spacing of the nozzle train 21 of two trains and 22 comrades and 
the location of the illustration vertical direction (the direction of illustration Y) vary, as shown in 
drawing 22 (a) and (b), a bad influence appears in a record image, but even if it attaches in this case, 
according to this operation gestalt, it becomes possible to record a good image. In addition, amendment 
of a regurgitation property is performed on the same drive conditions (calorific value condition of a 
heater etc.) about all the Inkjet nozzles of each nozzle train in this case. 

[0094] In addition, when amending spacing dispersion of each nozzle trains, it is desirable to constitute 
the plane of symmetry of each heater in each Inkjet nozzle so that it may become almost parallel to the 
array direction of a nozzle train. Moreover, when amending dispersion in the illustration vertical 
direction of each nozzle trains, it is desirable to constitute the plane of symmetry of each heater in each 
Inkjet nozzle so that it may become almost perpendicular to the array direction of a nozzle train. 
[0095] Furthermore, amendment of a regurgitation property is attained about the case where dispersion 
is in two or more recording heads 20, and spacing between 30 and the location of the vertical direction 
(the direction of illustration Y) as well as the above. Although the example in which two cartridges are 
used for coincidence was used in the explanation which referred to drawing 19 and drawing 20 , even if 
it is the configuration that the cartridge of the number beyond it is used for coincidence, it is satisfactory 
in any way. Moreover, a record dot can be formed in the location of normal by amending the ink 
regurgitation property of each nozzle, even if it is a configuration using that by which the configuration 
in which two or more cartridges are simimarized to one block so that handling may become easy, 
although the example in which two or more cartridges [ gestalt / this / operation ] are separately carried 
in carriage was used, and the cartridge of plurality still more nearly such were svmmiarized to one block 
two or more. 

[0096] Moreover, by making an ink droplet reach the target fi-om a recording head which is different in 
the same location of a record medium, the configuration having two or more above recording heads 
makes the ink of a different color which raises the depth of shade of a record image reach the target, and 
is used for the application of outputting the mixed color (neutral colors). However, with the 
configuration having two or more recording heads, as shown in drawing 22 , when the impact location 
of the ink droplet which should lap shifts, concentration and a color tone will change. Although only two 
record dots were shown in drawing 22 , all the effects by the difference in the amount (namely, 
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clearance between record dots) of superposition with the record dot which adjoins further, or the white 
section of a record medium etc. will be related, and fault will arise in a record image. However, even if it 
is this case, according to this operation gestalt, it is conversely possible to increase printing 
concentration and the gradation nature of color printing by shifting the impact location of an ink droplet 
intentionally using the property that the impact location of an ink droplet shifts. 
[0097] The recording head in the recording device of a shutfle method explained with reference to 
drawing 19 and drawing 20 has the structure of having the delivery explained with reference to drawing 
ietc. 

[0098] Only the width of face of the half-pitch of each nozzles is arranged in the condition of having 
shifted in the array direction, the ink feed hopper 2 (refer to drawing 1 (b)) which supplies ink to each 
nozzle is formed in the center section of each nozzle trains, and the nozzle trains 2 1 and 22 which this 
recording head adjoins mutually have composition which supplies ink to the nozzle of each nozzle train. 
In addition, although the nozzle cross section of the nozzle train 21 is shown in drawing 1 (b) and the 
nozzle cross section of the nozzle train 22 is not shown, the nozzle cross section of the nozzle train 22 is 
shown as a configuration which reversed the nozzle cross section of the nozzle train 21 focusing on the 
ink feed hopper 2. 

[0099] Since the delivery of the nozzle train 21 shown in drawing 1 (b) has an ink supply way in 
illustration left-hand side, in case it is the ink regurgitation, ink escapes on left-hand side. It is in the 
inclination for an ink droplet to incline to illustration left-hand side, and to be breathed out by this effect. 
On the other hand, since the ink supply way is arranged on the right-hand side of illustration, the 
delivery of the nozzle train 22 is in the inclination for an ink droplet to incline to illustration right-hand 
side, and to be breathed out by the same operation. Therefore, the record dot breathed out from each 
nozzle trains 21 and 22 will approach mutually. Thus, it can be amended by adjusting spacing of a 
delivery beforehand or controlling an ink regurgitation property by this operation gestalt that a record 
dot approaches mutually. 

[0100] Furthermore, if record actuation is continued over a long time, own temperature of a recording 
head will rise, the temperature of ink will also rise, and an ink regurgitation inclination will change. 
Since the viscosity of ink falls by the temperature rise, this is to promote the above-mentioned ink recess 
and for the right-and-left inclination at the time of the ink regurgitation to increase. In this case, what is 
necessary is to change the drive conditions of a heater according to the right-and-left inclination 
condition at the time of the ink regurgitation, and just to change the controlled variable of an ink 
discharge direction. It is desirable to carry out counting of the number of regurgitation per unit time 
amount of one nozzle at this time, or to carry out counting of the number of regurgitation per unit time 
amount similarly per the block unit of a nozzle some or head. Moreover, it is desirable to measure those 
temperature using a means to measure the temperature of a recording head or ink, and to control 
according to the temperature. It cannot be overemphasized that a thermometry and control can be 
performed per a nozzle unit, a recording head unit, or block also in this case. Thus, since dispersion by 
surrounding enviroimiental temperature can be coped with, it is desirable to control an ink regurgitation 
property according to temperature. In addition, when controlling according to surrounding 
environmental temperature, it controls by different conditions for every nozzle train, and all are 
controlled by the same conditions about the nozzle which constitutes one certain nozzle train. 
[0101] As for a recording head and a record medixmi, it is common to perform image recording 
actuation, having relative velocity mutually. For example, as shown in drawing 20 , ink discharging is 
performed by the position, moving [ where a record medium 50 is fixed, as for carriage 10, carry 
recording heads 20 and 30, and ] to an illustration left. The ink droplet released at this time flies to the 
illustration lower left where the passing speed of carriage 10 and the regurgitation rate to a lower part 
were put together direction, and reaches a record medium 50. If spacing (between papers) and the 
regurgitation rate of an ink regurgitation side and a record mediimi of the migration direction of carriage 
10, the passmg speed of carriage 10, and a recording head are always fixed at this time, in order that the 
ink droplet may fly aslant uniformly, turbulence will not be produced in a record image. 
[0102] However, although what is necessary is just to be able to perform ink discharging not only when 
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carriage 10 moves to an illustration left when it is going to make a total recording rate quick for 
example, but in case it moves to the method of the illustration right, an impact location will shift for the 
above-mentioned reason, and a record image will be confused. However, according to this operation 
gestalt, this problem is solvable by changing the controlled variable (dkection) of an ink discharge 
direction according to the migration direction of carriage 10. In this case, it sets up so that all nozzles 
may be controlled by the same amount of amendments. 

[0103] Moreover, according to the image quality of the record image which a user needs, it may 
consider as the configuration to which the passing speed of carriage 10 is changed. This is because it 
takes for generally making the rate of carriage late, and an image becomes clear, it takes for carrying out 
the rate of carriage early and an image becomes coarse. Moreover, since there is an upper limit in an ink 
regurgitation frequency, when changing the resolution of the direction of vertical scanning and 
performing image recording, it is also because it is hard coming to win popularity the effect of other 
factors, such as spacing between papers, 

[0104] Although there is a problem which an ink droplet impact location gap produces according to the 
passing speed of carriage 10 also at this time, according to this operation gestalt, this problem is solvable 
also in this case by changing the controlled variable (direction) of an ink discharge direction with the 
passing speed of carriage 10. Also in this case, it sets up so that all nozzles may be controlled by the 
same amount of amendments. 

[0105] Moreover, it may consider as the configuration to which spacing (spacing between papers) of the 
ink regurgitation side of a recording head and a record medium is changed. Although the relation 
between spacing between papers and a record image that spacing between papers takes for becoming 
narrow, an image becomes clear, spacing between papers takes for becoming large, and turbulence 
arises in an image is When the case where the pasteboard with which spacing between papers becomes 
narrow is used, the paper which deforms when an ink droplet adheres are used, it is because there is fault 
of a record medium and a recording head touching, and soiling a record image or hurting one's recording 
head. 

[0106] Although there is a problem which an ink droplet impact location gap produces according to 
spacing between papers also at this time, according to this operation gestalt, this problem is solvable 
also in this case by changing the controlled variable (direction) of an ink discharge direction with 
spacing between papers. Also in this case, it sets up so that all nozzles may be controlled by the same 
amount of amendments. 

[0107] Moreover, there are some which perform image recording where it is bent backward beforehand. 
This foresees deformation of the record medium by adhesion of the ink droplet described previously, is 
made, and bends itself backward in the predetermined configuration near the image recording section. 
Or in order to receive the treatment of the record medium at the time of delivery, near the image 
recording section may deform into a predetermined configuration as a result which bends itself 
backward. 

[0108] In this case, spacing between papers will change between 1 scans of carriage. However, 
according to this operation gestalt, the problem that an ink droplet impact location gap arises is solvable 
also in this case by changing the controlled variable (direction) of an ink discharge direction according 
to the variation of spacing between papers. In fact, changing the controlled variable (direction) of an ink 
discharge direction according to the variation of spacing between papers searches for the curvature by 
the paper type, the recording mode, record duty, record-medium size, etc. by experiment, it divides in 
those cases, and it is made by performing exoergic control of a heater based on a record location fiuther. 
In this case, the amount of amendments is set up for every nozzle located in a line with an abbreviation 
right angle to the migration direction of carriage. 

[0109] In addition, even if it is that case, naturally it is possible [ even if it is not the configuration which 
is bending itselves backward positively, curvature produces a record medium also by the surrounding 
environmental variation, but ] by controlling an ink regurgitation property according to the curvature 
condition for a good record image to be obtained. 

[0110] Moreover, it may consider as the configuration to which the regurgitation rate of the ink droplet 
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breathed out from a nozzle is changed. This is because regurgitation speed also changes to coincidence 
when making discharge quantity adjustable by the temperature of a recording head and ink changing arid 
changing the thing to depend on the exoergic condition of a heater, a viscous change of ink, etc., the 
calorific value of a heater, etc. by performing record actuation continuously etc. 
[0111] Also at this time, there is a problem that an impact location gap of an ink droplet arises by 
change of the regurgitation rate of an ink droplet. However, according to this operation gestalt, that 
problem is solvable also in this case by changing the controlled variable (direction) of an ink discharge 
du-ection according to the variation of the regurgitation rate of an ink droplet. Changing the controlled 
vanable (direction) of an ink discharge direction according to the variation of a regurgitation rate is 
performed in fact based on recording head temperature, the monitor result of record duty, etc. In 
addition, since the regurgitation rate of an ink droplet may be changed only not only the case of both- 
way record but in uni-du-ectional record, it is good also as a configuration which controls an ink 
discharge direction only at the time of record actuation of a uni directional. 

[0112] Next, in the recording device of the shuttle method shown in drawing 1 9 and drawing 20 , in 
order to raise the resolution of a record image, the case where this operation gestalt is used is explained 
with reference to drawing 2727 from drawing 24 . 

[0113] Drawmg 24 is drawing expanding and showing the parts of the recording head shown in drawing 
IS. (b), a record medium, etc. In addition, drawing 24 shows only one recording head 20. Moreover the 
ink droplet of the illustration breathed out by the record medium 50 is breathed out from the nozzle' train 
of two trains of a recording head 20. 

[0114] If an ink discharge direction is not controlled in the condition which shows in drawing 24 , the 
right pair of the record dot on a record medium 50 is carried out to a delivery. That is, the dot pitch pd 
(refer to drawing 25 ) of the direction of illustration Y becomes the same as the delivery pitch ph (refer 
to drawing 1 (a)) in the direction of illustration Y of a recording head (ph=pd). 

[0115] However, an ink discharge direction is controlled using this operation gestalt, and if the record 
dot which adheres on a record medium 50 sets up so that it may shift in the direction of illustration Y 
from an ideal dot core only one fourth of the delivery pitches ph (namely, shifting amount ph' = ph/4) 
and performs image recording as shoAvn in drawing 26 , dot pitch pd' on a record medium will become 
half [ of a delivery pitch ] (namely, pd'=ph/2). That is, as shown in drawing 25 (a), the resolution of the 
direction of illustration Y can be doubled. 

[01 16] However, the record image shown in drawing 25 (a) stops a motion of carriage once, and after it 
cames out two discharging to each ideal dot center line illustration top and bottom which are prolonged 
m the direction of illustration X, it moves carriage in the direction of illustration X, and it is formed by 
performing two discharging similarly. Thus, this operation gestalt is in the condition of having made the 
recordmg head standing it still to a record medium, and it is constituted so that ink may be deflected in 
two or more directions and may be made to breathe out from the delivery of each ink jet nozzle. 
Moreover, moving a recording head to a record medium, this operation gestalt may be constituted so that 
ink may be deflected in two or more directions and may be made to breathe out from the delivery of 
each ink jet nozzle. 

[0117] Moreover, the record image shown in drawing 25 (a) performs discharging only, for example to 
the illustration up side of each ideal dot center line, moving carriage without stopping carriage like 
usual, and making carriage scan again to the same train, without moving a record medium, also when 
only the illustration bottom of each ideal dot center line performs discharging, it can form it. By 
performing the 1st scan at the time of "outward moving", and performing the 2nd scan at the time of a 
"backward movement" at this time Priority may be given to the speed of image recording and may be 
given to the image quality of a record image over speed by returning carriage to the original location 
conversely, without performing discharging at the time of the backward movement after the 1st scan, 
and performing the 2nd scan in this 1 st direction (the direction of outward moving). 
[01 1 8] At this time, it is good also as a configuration by which the ink jet nozzle driven on drive 
conditions (1st drive condition) with each heater and the ink jet nozzle which each heater drives on other 
dnve conditions (2nd drive condition) have been arranged by turns, and good also as a configuration in 
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which the drive conditions of each heater become random for every ink jet nozzle. 
[0119] Usually, when raising the resolution of a main scanning direction, in doubling especially 
resolution, when only the one half of the pitch between nozzles of a recording head shifts, it performs 
the delivery pitch of the drive system of record-medium delivery. In this case, if it is when feedback 
control by the encoder which raises the resolving power of a drive pulse motor and which raises the 
reduction gear ratio of a drive system is being performed for example, raising that resolving power etc. 
needs a device for a drive system (and control), and leads to the cost rise of a recording device. 
However, since resolution can be raised by controlling the ink regurgitation property from each nozzle 
according to this operation gestalt, it is not necessary to put creativity special to conveyance of a record 
medium. Moreover, it does not produce the fault by the device that will raise the resolution of a drive 
pulse motor or the full speed of conveyance will fall by raising the reduction gear ratio of a drive system 
etc., either. 

[0120] In addition, record-medium delivery is performed by width of face [ as mentioned above ] 
smaller than a nozzle pitch, and in order to raise resolution further to the recording device which raises 
resolution, it can be adapted in this operation gestalt. In this case, what is necessary is for the 
regurgitation to shift and just to set amount ph' to one fourth of the minimum record-medium delivery 
pitches, in doubling especially resolution. 

[0121] Moreover, even if it conveys a record medium between the 1st scan and the 2nd scan by delivery 
width of face (for example, one half of nozzle v^dth of face) smaller than nozzle width of face, and it 
performs the 2nd scan in the condition, and it is total and holds the method (multi-scan) with which a 
grid is fill uped, a record image as shown in drawing 25 (a) can be formed. In order to prevent that the 
location gap property for every nozzle appears in a record image, the record dot formed with one nozzle 
is distributed, and this is not conspicuous and carries out the property. 

[0122] It is very good in the approach to which it is not conspicuous and the property of each nozzle is 
further carried out for the same reason by carrying out by turns, or carrying out at random so that a dot 
may finally set the regurgitation to a **** [ center line / each / ideal dot ], and the regurgitation to the 
bottom in all locations. Moreover, although the above explains that it is total and an image is formed of 
two scans, the coimt of a scan is further increased with a natural thing, and it is not conspicuous and may 
be made to carry out the property of each nozzle. 

[0123] Moreover, when an image is formed with one scan and an ink discharge direction is controlled 
for every regurgitation, an image as shown in drawdng 27 (b) is formed. In this case, although resolution 
is not going up, since regularity decreases compared with the usual record image shown in drawing 25 
(a), there is an advantage of a lateral stripe stopping being conspicuous. Furthermore, also when raising 
the resolution of the direction of vertical scaiming by decreasing the scan speed of carriage, there is 
same advantage so that it may understand, if a record image (refer to dravying 25 (b)) is usually 
compared with the record image (refer to drawing 27 (c)) by this operation gestalt. 
[0124] Moreover, vibration generated by conveyance of a record medium, migration of carriage, etc. in 
a recording head lenticulated very small at the time of propagation and record, and the problem of 
having a bad influence on a record image £ilso had it. An overprint made the same location on a record 
medium from the nozzle train of two or more trains especially as mentioned above, and since oscillating 
situations differ for every recording head in order to record by the recording head in a different location, 
and the amoxmt of impact gaps of an ink droplet changes with record locations, in the case of the 
recording device of recording a color picture or raising the concentration of a record image, there was a 
problem that where of "unevenness" occurs in a record image still more strongly. However, even if it is 
this case, this problem is solvable by changing the drive conditions of each heater suitably and changing 
the controlled variable (direction) of an ink discharge direction according to this operation gestalt, based 
on spacing between papers displaced by vibration. 

[0125] In addition, the example of application of this operation gestalt mentioned above can be carried 
out independently, respectively, and also it combines mutually and it can be used. In that case, it is 
desirable to take the approach of carrying out regurgitation control in the amoxmt of amendments which 
adds together the amendment data of the every for [ the ] application, and is finally needed. 
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[0126] Moreover, although the above-mentioned explanation has described focusing on the image 
recording in a shuttle method, this operation gestalt can be adapted similarly about the recording device 
of the full multi-method with which nozzle queue length was equipped with the recording head for a 
recording width of a record medium. Moreover, it cannot be overemphasized that it can be similarly 
adapted conversely about a recording device only with each color and the recording head for 1 dot. 
[0127] Moreover, although the above-mentioned explanation has described centering on the recording 
device of a cartridge type, naturally the ink tank and ink head which are the permanent type for which a 
recording head is not exchanged, or its middle type can be adapted also for an exchangeable semi- 
permanent [ a recording head ] type in this operation gestalt exchangeable. 
[0128] Furthermore, although the above explained using the recording device of the type which a 
recording head mainly moves to a record medivim, it can be adapted in this operation gestalt also like the 
recording device of the type which a record medium mainly moves. 
[0129] 

[Effect of the Invention] As explained above, since this invention is arranged so that each heater element 
of an Inkjet nozzle may become symmetrical with a field mutually about the field containing the center 
line of a delivery, by controlling the calorific value of each heater element, the discharge direction of the 
ink breathed out from a delivery is controlled free, and it can amend the ink regurgitation property of 
each Inkjet nozzle. 



[Translation done.] 
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(c^gfiE^nXl^-5fS^JS 2 5 icEKcD-f >^ i^x >;/ hE 

\mtm. 2 7 ] mlE&^ift^^Aim 1 (DIEIftSf^TIE 
i)!l$n-5HyE-f ><>v^x-> h/XJUt, SHES-^lgi^^^ 
ifi^ 2 ©»Bl!!)§^#T'IEIi!i$n-S>SflE'f i^x vVJX 

«!: *<S:5 IC ES S tlT I \ -5 W*3S 2 5 IcEKO'f > 
vx-yhEt^ga. 

[f»*«2 8] *uE&%a^^<DIEl!lS#*^*5E#-f' 

Tl^•5a^3a 2 5 ICEK©'f >^ vx y hEfltilg. 40 
[fi^il 2 9 ] 1 7 ICEKO'T >^ vx hE 

ESgftw-f vx •> h y X)\^mtn-nn \z.n utbss 

EE^*S<*«r«JKlt--5EISiSi*lfiSjll^lS<!:^ ^r-S-f > 
i^i^x-y hEffllSSa. 

[tS*«3 03 SdES-Oi'v'x-v hyXJKCfelJS 

BtlE#^S*a^ODIE»^#*^Bf|E+^ 'J 

lcJ:pT^<b^n■5<fcp(cmfiS^nT^^§»*Ia2 sic so 



2000-1 85403 

4 

Eil«) 'f > X y h ESi^S. 

3 1 ] BuE^'T >^ -/X >y h y X^Kctelt^ 
iiiE^flS^^^rolEiiSfe#Ait)jE4^i' 'J -y xW^SiSg 

3 0 icEKcD-r vx -y hESigg. 

[I8*II3 2] ffilES^-1'>i5'xx-y h/X^Kcfcl^S 
mlE^^f^m^ mjES-T > v x -y h 7 X 
^UORttbP imlEEIS^iitorBlPHICd: o T$ e> icaz^b 
5n-5J:plc*f5fiE$4aTUSK*;«3 0$fc(i3 i CE 
lE(7)-<> i> X y h Ea^Mc 

[iS*JS3 3) BuE#f6|yi^^(DlEK^#^. BuE^ 
-l'>^>'x<y h/X^Ud^eidhaiSn-S-f >4'i®©*3EE 

Ci:;0^T#•2)<t?>lCffifi£^nTl,^SfB3ftIi2 1 ;&^P,3 2 
©l^■rtlA> 1 UlcEKcD'l' vx -y hEi^ilg. 

[fi^ii 3 4 ] iia^ii 1 A^e. 8 (Dl^-rn*^ i iiiceu 
©aaro-f > 5^ X y h y x;uAi-s© t: 

8$lte)+l. miE^id:mP*^t>-f>^><£RtaiLTE@H«<* 

iciiifit«Eai-r*j;pic«fiEsnfc'r>'^'vx-y hE^ 

'sy K/)iliiS$ti, K-O^S^xy hE0t'\y K©BtrE 
^aro-f V X -y N y X)V<r>W^W^ \z.% LTESgig 
/j:7^|fillcitig^^$n-5+-f U -y U yi^OD 

a^S^S^|Sl ICjif UTMS^r *^|S! t B5EEStJ«{*$JK 
j2|-r^Ea5J«<*SBei^®<l:«WS--5'f ><7 vx -y. hE© 

mu^mu^j x^ujijcDS-r >»x -y h y x^ud^eai 

S-t±^J:t)fClg5E$n. $e)ICmiEiE?iJ:^lR)lc&|-rsStl 
ES-y X;l'?iJ|5)±©1>lg-r4iS:*f iE-r -1. fc«i> ictuE&'f 

>^vx"y hyxju*^e)ro-f>^wR±ai^iso«:^'(bsi± 

■5::i*«T#-5J:r»lcfl|fig^EtiTt^-5-f ^i'vx'y HE 

[K^n 3 5] BfiE#-< ->'x -y h y X^KORtmP 
©4''^SS«:#t/SX)^ BuE«^©'f >i> vx -y h / X;U 

Ii*ll3 4 (cEtE(0'r >^vi-y hE^SM. 
IIB^II 3 6 ] »^JI 1 *»t> 8 CDl\-r+lA^ 1 «ICE1S 

©«sao-f vx y hv xju*«-s<7) b: <yf^-rii«8tt 

lcE5iJ$nT/j:-5«Sl©yX;U?rJ;&tStMc2FfT/J:«fillc 

iai^e>>i. miES-R±aiP*^t.-i'>^^iimL.TEif^<* 

(ciS^^Effli-r-SJ: P iciifiESnfc-l' y<?'y:LV hE^ 
'v-y KA«}iK$n, e-r>i'-:^x'y hESi'\-y K©fi3E 
^iSii©-f>i>vx-y h>'X;U©E5«^lRllc54L/TiSilS 
nE:^|fi)(cam^S$n-5>=^-\' U -y vt. 'J -y -vo 

f±ig^S:'3 (S) (C jt-J LTil35-r-5):^|63 ICmiEE0t^<*;$« 
iH-r-SE^^^^jfii^^l^i^W^S-Otf vx-y KES 
gJgT^oT, 

S;S:-5>B!lE=&y XjU?'J<D&-f >i> ->'x -y h y XJU*^e.R± 
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A» 6> oD -r i± as ^ifij ^ ^ <k 5 -tt -5 i T € s c> 

ODie^iJ^lS] <!:BS¥i7 1 ^ S J: 5 IcSfiE^ nx 0-5fi5^XS 
3 6 (ClEKO'f ^i'v^x'^ hiEii^sr 

3 8) if 1 e. 8 \-rn*^ i niciEiE 

lcii#>&iESi-r*«t p icMfig$nfc>f >^ v^x hIE© 
^•y K;&<JSll^n. ^-f >i' vi'yHESi'vVK©«ulE 
«l3t<o V<?i>±v h y X^PcDEJiJ^ rS) ic *4 u TiBS^ii 

ji|-j'^iE®J«<*ttl^^e<h*Wr«'r y hlE^ 

M/i-5«fJiE=&yXJU?iJ(D=&-l'>i7vJx-> h^X^UA^e)!*! 20 
Hi $ n-5 -f > ^' ^ miiEiE^^<*0 IPl lcMtaT#S 
$-tf^J:plcaifiESn. $6.ICS5SEIESi«i*lclESSn 

■5'<#ii#(^)feasicf5i:.TB3iE&-i'>i'>'x>y s/x 

© ^ > © idiaa:)^ iPj ^^t $ -5 c: <«: *<T-# -S J: 

[fs^xis 9) mm^i *^&8©t^•rn*^1-«lclEK 

©tgSSJD-r > V X -y h y X)^tfi--^(r> tf «;/5^TiBil«« 

lait&tc; *5iES-i±moA^e>'f ^i'^ttajuTiEa^jsi* 

ICiiilli«:IE^-r-§)ct p ictSfiK^Fnfc-f -r^x HIE^ 30 
KA<lIl£$n. S-f >^-:^x-> hlESi'N-^ KcOmflE 

5l|-r-5iEt5*S«;aii2l¥l5<!:«^-rs-< >^ v'x HE» 

stIi^#>'X;^5'JA^e>l:l^lcM;5:sfe©-f >i?t^^^^ 
ti, fiiiE^yx;u?'j(D#-f>ti7i^i-:/ h/xju*^e>iim 

■&^J:5)|w«fi£$n. $e.(c*?liEIE^j«<*lciE»$n-5 40 
# li«6C5fe ICIS l^TfiiliE^-Y > i> ±'jYJ X)Vtf^ & 
-f > ^ p± tb:^ ifi] ^ a-fk $ -e -5 c i -5 J; 5 lc« 

fiE$nTt^-5-^>^7v;x•;/ hlE^^B. 

[0 0 0 1 ] 

-f >^-:^x'> h^X^k -O^ vx-y ME^'^•> h\ -f . 
IE»ilSlcB8-r<S>. 50 
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[0 0 0 2] 

-^^-ia^lEffliX/itt^^Wg^TfepT. ^iiSl 
[0 0 0 3] C:(D«|3a-f>^'vx'> hlEa!^;S€:ffll^-S 

sst. ccD-<>'i>;>5tss<z)-§i5ic^ite)ti. ■i><^m.'^^ 

ro-f >;> (CP±aSCD /tigroid: {±JX:tOU^-€:#A-5X:7.;U 
[0 0 0 4] 

•5-<o»m^^ $ -e-fcrnjawiKis rc J: o T}gi*s itt aj $ -a- 

[0 0 0 5] ±IE<DJ;?>/j:iEi?'N-;/ KT(i. yX 

Tttfes. uA^b, 1 "P(D>'X;u*<**y'j^^E<;a:s 

* -5 JU± IC± If -5 C t AJ-C^ ft 0 1 1 ^ o Ha A<» 

[0 0 0 6] ^(Dtitb. m'^m.tfiim.i^m^'f&tSLn<Dy 
[0 0 0 7] sfc. %tm.uwm.^is^\zyx}\'^^r<. 

^(OmMfi^lzn GTIt Sil?7-r S:*? IR)T*SEPSIJ^|SJ 

(cyX;U$f^»)$i± . IEt5llS«:^mSMij!) 

A^ Ufcitflt/y XJU$?$i!!l 5 1+^ C <!: ^JS U ii P ^ 

li. E^j«f*}lfi2l)liy tf-v5^^&IE^'^v F(Df->5^©¥ 

5^^iciss:LT:^4^-^>^&^7p;z<»:icJ:y. ft?iiS<&± 

lf'i):^;it)*S*^ ffiiiU^lficDzi;^ hAUA<5. JftiH 

[0 0 0 8] 3e.ic. %imn^(omm.ijt^t^im^vv- 
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Rt J±J $ n/c -f > i> ;"g li IE^J«<* (C« L TJi|ai> (C ?i^^T• tsD 

[0 00 91 %zm^w<o^m&mt.itm^ v 

(i, i?<^lgS:S.lf-5fc«)(CiE©j«<*c!:iES^'\-> KiOffl 

inaM-rnM t. o T L ^ e) 1 1 % 5 Frg ii t, c> /c . 

[0 0 10] S/c, IE^i«#;<hlBSt'>-;/ KiwrelPi^rPl 

•^IES^JSl*©SUi?CJ:-3T. IE»J««s;<i:iE^'N-> 

iE@®»*i6LLTLS5. *'5l^ISiE»'^•;/ F 
*5S@UXU^e)Ct«t»*fci&, fE^jg|tt;fcJ;oT«0 

COffi«f?i^)5^|fi]<£5:i^lC3£|6)$IC^;^:<!:#£D^5i^i^S•^' 
tlM t S*? o T U ^ p i I ^ p F«g SI t) •p fc. 

[0 0 1 1 ] ^jfc. «ui?ij©>'X;u?ij$^-r-5)iE^'Ny 

K^rfflOT. iES5JSi*±©iS](;(aglcS/j:-5yX;U?iJA> 

t. R± tb $ n-5 -r > t> ^ Stan -r -& c t (c J: u . ;^ ^ - 
Ensij<£fTofcu^feiig<£±(f.siEis^acDi«^, -t© 

[001 2 ] $ e> IC. IEISig#©8KJ5l^4^-l' ij -7 v'-f^i!) 
^lcJ:U^^-r<5JiI!lX)i|EI5'vy Klcefc^SCilCct 

iEg®«i*JS»ii?icisn-&. p^ic rt/e.j 

[0 0 1 3] ±jdiUT€rcFp^a€l^*-r-5/t4i>ICl4?I'V 
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iES^M©aXhZ)<!S<«:oTL*prp^SA««)o 

[0 0 14] ^c:T-2|s:f6BJIi, ^/X;i'd^e)©'1'>^R± 
ai:^|p]«:SiJ^f -5 d <t IC J: U S-y xVl'W-Oi' Rtailttt 

-/I hiEa^'^•> 'T >^ ->'x K;^ - h IJ v vfcj: 

t/'r>^-:^x-y hiEi8^a^ii«-r-5ci$gWi-?- 

10 [0 0 15] 

[fSMS^^-r-Sfetoro^lS] ±iESW^SfiE-r-5fc 

«fc«)©itti±iPi. i£ia:aiPlca>i-r.5-f >^3iESS<t:. 

T. §^FlES^g^^^*^B^liEl!±{±s□cr)'^'/£.^fa<£#t^®lcH 
-r -5. 

[0 0 1 6] ±IE©J;p»cm^$+i/i*^B^0?^'>i7i> 

V h/x;uAifiiAe.n>tiE^'\M/ KicfcixT. =&-r>i? 

Xt. &-f>i'vxy h/XJUlCfelt-S-O^'ittaS^I^I 

i&SfJ'iSp-r^ C t iCcfc U . =&-r >:> vx h y X;KZ)-f > 
i!±ai4#tt**WiESn. iESIciliili^?Efi£-r*C<i:**Bl 

[0 0 1 7] $eic, g(rES-^jSi^?*J. mliEHlcSt^u 
30 XBSMS/J:®X&oTSfriEi'±atSPCD>^'.DJS^#t,Mib(0® 

■StS^tUT'bJ;^. *SO{4. ^^BJcD-f >^i?x5/ 

hyx;n4. -r>t>$R±a3-r-5/::«)o:>'!±aip<*:. sptai 

>^ lcm^a^^^^1^■^.s^©llgl^^-^^^•r■5^• 
>^'v^Iy h^'X^i'Tfe^T, miiE^SiM?-«Jii'^;a:<<»: 
t>3oJU±{iAt.ti. BuiE&^^^^d^HulEttaiPCD'f' 

[0 0 18] S7t. Bl)iEm;S©^E:g|cf*-:)TmilEi>±aiP 
*>e>'f >^'^p±{ll^Sl^lc, mrlEa;S;&<miiEP±ajP*»e) 
^m^' ic Hi $ J: 5 fc«^ $ 4aT ■{} ck I \. 

[0 0 1 9] ^1^. mFiEi±aBP*<mi|ES.^^^:j^©a® 
(cS^JUTBSTiTt^sSctplciES^nxiN-StSM^. ^ 
•5t^(d:mIiEi!±tllP*<BJHE&fei§iS^©a®lc5t'JUXSSS 
iSt/i-S J:p ICES* nXl^*^ifiEi LXt> J:l>. 

[0 0 2 0] $e>IC. SJg^<hlCf*oX-<>:J'©P±tB1# 

50 14AiS{bU;tii^(c, SOiE&fliyi^^^oiEli^^^^^b 
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$tt-5 c <t icfc u Buffii±ai!t#i4^f/TS<DmHicffiiE-rs 
[0 0 2 1 1 3e>ic(i. ffiift*<upA.e.n-&c<tic<koT 

[0 0 2 2] Sfc. :*:^B^cD'r>^-xi-7 hlEt?'\-v K 
ieP±HJP*^t>-f Sl!±aiUTlEt5J®<*lCiii^$:iE^-r 10 
[0 0 2 3] $e>lC. SS((DmiiE-<>^>vx-y h/X;l/ 

t)mx^ti. HjiEiiKw-f h/x^uA^-scD 

b:->5^T'ilJ>lttC6E?'JSnTl\-5SfiE<»: UX't)J:^^. 
[0 0 2 4] *-l)lM4, BdlEffiStro-f ^^v'x-v h-ZX 

^UJiJd^^lt&n, fi«JlE&>'X;l'?'J*i. Sl^^c¥^T/J:«ffi 
T. A^oSOICl8S-rS«5iEyXJP?'JI^±*«mIffi#'r> 
^' v^x h / X;UP1±0 t;'>5^©¥^Jroit'l7t'(tHniE«i» 
oD-f y^i^x. V h / X;K7)iE?iJ:)3 |p](cfflsrc-rnfc4*^ 20 

[0 0 2 51 $e>lC. B«FfES-f >i?vx':/ h>'X;U<7)6a 

IE#%f^^^<&. :^T|g]«ltD^#TIEl!|-r-SCtA<T^ 
■5J:e»;5:«fiE^. S>-&lMd:t5IE=&'1' >i> v'x h>'X;i/ 
ODS?FSE#^l§i^?-«:. BtlES-f vx V/ K / X^USIC 
!4a[ UfcS5!#-ClEi*-r S C <t * J: 5 ^SWfiEi LT 

[0 0 2 6] $e>lCli. BtlES-f >i>vx-> h/X;K^ 
BlIiE&^«i^^€:. B{JiE&yX;U?!lSlc3411Ufc^# 
T. A^OgfliES-/ X^U^a^fllfiE-r-SfitFlES-f VI 30 

[0 0 2 7] gtllE=&-f>f i^x-:/ h^XJUOJiaj 

□ 03f/t»*^t;®**. fJiE«gft©-f >t>vx'> h/X 

icj;ys ^'>^-:^x>> hyX;u©iB5ij:^i»i(C'f >i>iiai 
[0 0 2 81 $e.(c, «tiiE=&'f >^vx-> hyx;u*^ 

S1IiEiE»igft<7?BtllE&P±aiP lc5l=J[R)-r -SfitMd^ t. mliEiE 
?imip)lCH5iE&'l'>^i>vx'V h yXJim±(0 i^y^co-i 40 

# S J: P JC^ifiE U T t) J; 
[0 0 2 91 Sfc, StUSS'T^^vx'V hVXJUCDttai 

□ cof iD*§*#t;®A«. ^IE«gJtCO-f >i>-:^i'> h^X 
;K3DE5«:^IS1 <!:BS¥fi<!:;4-5 J: ?> lc«j*1--& C <t ic J: 
U, -f >>>vx-> h-yX-'UOE?iJ7^|SjlC)t4UTSilJ5::^ 

[0 0 3 0] *%B^ro-i'>^xx";' h:*- h'J';/v(i. 

x-> hlEat'v:y KlCtit|g$n*-<>4'«:«»rS-<>i' 50 
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[0 0 3 1 1 *^B^0-f >^'->i-y hiS^i^Sli, ±IE 

[0 0 3 2] 2|s:^Bjro^>^>?x-> hlE^ilS 

li. ±IE*P6B^©'l'>i>vx-> hlSt5^>> Hi:. IS-f^ 
>>v;x>7 hlE^'^-;' Kd^toRtdaSti/c'f ><>^Slt«)IE 
l5i«i**J«il|-r-2)iEia«i*iJ^^S(!:$:^-r-5. 

[0 0 3 31 Sfc. ^iSB^OD-f Vi'v'x-^ hlEai^S 

li. r[|ER±aiP04''^ig^^t;M*i. «sjiE«IS©-i' >^ 

V X h y X;utDiE5iJ:^ifii (C3t4 UTBSSa t/Ji-S <fc P IC 
tifiE$tiTU-2)±IE2^^B^©-<>t>vx-> hlEHi'^-^ K 
*JJit!$n. K-f ^i^yx'V MES^'^*;' KrotnsE^Sio 
•O^' X h / XyK^iE^'J^loIlC^J L.TBSSil;S^I^ 

iE^«<* assise t **-r -5. 

[0 0 3 4] 3e.lC. mllEfE^JS^lcWUTfjIE-Oi' 

V X > lEiS's K ^ Slit $ -B-^bttSlT. StIIE=&-<' > <? 
vxty h>'X;u©iy:aiPA^e)'f>^**SSft©:^in]i-1sio] 
$ -e-Tii as ^5 ■B--2><k 5 C«fi£ $ tlT I ^ T *> J: I V 

[0 0 3 5] fe^lNli, S5IEBE^J«^*lc5^L'TBniE'f > 

i'xy hyx^uoDRtaaPd^&'O^^^ssoi^ripUc^iisi 

S -li-TittaiS -It -5 «t P ictiSK^ tlT I \T J: I \ 
[0 0 3 6] ^-SOli, »rilE-Y>:i7v'x<;/ hfE^'^•y K 
XJ^e.^- * t±{±S$-ti-JS:*^t.HlllE+-V U •> v=^^S$-d: 
SSbitt. «9IEfE^Ji<*!»ill^e(cJ:oTBtilBSEffltJ«i* 

IEfESii«i*ICil®$IES-rS J: P icm^S tlTl^T t) cfc 
l>. 

[0 0 3 7] S€>IC. m'^^^>0'^xvVJX)\^tS^^ 
e>-f >^$:R±ai^f1i-J5:*ie.BuiE+-\' U v'^^S^EIt-S 

[0 0 3 81 $e>ICB. tJ|6ES-^jaSR?-rolEi*^#**±: 
T©mlK«lftO'r >i> vx h y X;HCtet^TPl^<!:;5: 
* J; p nx =b <t t ^. 

[0 0 3 91 fJIE&S^Si^^**^ 1 ©161*3^ 

<2fTIBa54lS«tl8E-f>^'-:^x-> h^XJUi, «5iESfS 
2 (DfEKl^#TIEfi!t$ta-5StllE-f >^ v^x V 

h / X;U <!: IC lea $ nx O -5 tSfiE i: U T t) «t I ^ . 

[0 0 4 0] ^)Sl^l*. m%z^^^n.=i-(ow^^%.'?twm 

IE&-f>^'vx^ hy'XJUSlC^>:S'A<t/j:-5J:5lcS 

fi£$nxOX=bJ:t\o 
[0 0 41] %tz. ^mm-Oif'^xv hlE^^g 

li. BtiiERimpro^^'^^s^^t;®*^ m'^m&.<r>-<yif 

•Ju v h>'X;K^iE5iJ:^|S|<tB8¥^T<t;3:*<J:5lc«|fiR$ 
nXl^■5±IE*^B-§<^)-f >i>-:^x-> hlEa^^-;/ 
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[0 0 4 2] ^?>{Z. flilE^-f >;j7v5x-> h/X;Hcfe 

3^ |S) I C J; -p T S ^ b $ ti * ct p (CIM fiR $ n T t \ T t) cfc I \ . 
[0 0 4 3] *e>lC(i. fllES-'f>>>->'i-> h/'XJUC 

Single J; oTS 6) IciE^tSn* J; plcmfiJtSnTUT 

[0 0 4 4] SeiC. H!iiE=&-f ^i?-:;!-;/ h^X^HCiS 

y X;UOR±aiP tmliEiE^jiStttroFB^PSlc J; -pTS 6 IC 
^^t $ n-2> J: 5 iCiSfiE $ t ^ T t J; I ^, 
[0 0 4 5] mIIE&IISI*^?-©|gijbSfe#*. StIfE 

v^x-:/ h/X;L'A^e)>±a3*n-5'<'>t5'i®cDmfiE 

iE»j«(*{c*fr s«5img€ ip)± $ » ic^^ts -tt 

[0 0 4 6] *»W®-f'>^'>'iy HIESSiie 

— b: ^Tiiii« (CBE51J $ nxnEsssjio y x^i/jij 

«:P±aj bTiE®Jg<*lC®^$:IEt?-r-5) J: e> iCtSfiESn 
7t-<>^vx-;/ hlE^'N-;/ h**^ifiS^fn. K'f^^vx 
hlEfli'S'^ K©|tIiE*ISt©'r>i>>'x-;/ [-yX^UCDiE 

v't. u •>-:^©am^^?3i»iic?4UTii35-r-i.73 

|o]lCB?fiEIEai«<**«Sifr-5IEJiJ«<*i!iill^lS<»:$«-r 30 

^uyijroa-o^^yxy hyx-;i/A»6)Rta3$n<5-f >i'$ 

sti, t>icfttiiEiE5'J:)^iPjicia-rsfitiiE#y x</u?"jpi± 
©(a«-rn$«iE-rs;ti&icg5iE#-f >i>>'x'> f^x 

[0 0 4 7] S&t. miE=&-f Vi'vx-^ hyx;i'Oia: 

aip©«f»t»^*#tf®*i. aaiE*gsa©-<>i^-:^i'> hy 

X;K0iE?'J?^|p)lc:«UTBSSiI<t/j:-5J:p lc«^$+iT 40 

[0 0 4 8] %1t. ^fgB^CD-f >^>Jx-> hlE^gg 
(*. ±lE*^B<BO««<D-f>^v;xy hyX;U*i-3tO!) 
hf 5^T-e*St«j IC iE?iJ $ nr/j: -5 SStc^ y X;U?iJdtS I \ 
lc¥^Tn^«l^(cl6(t6.n. ^fllE^&ttaiPd^to-O^S^ Pt 

ai uxiEs^#icii#$iE®-r s J: p ictgfigs nfc'T > 
-Vx V hiim^ y K*<jiK$n, ^-r v?x me 

Si'^-y KroSillEffiStO-Oi^vx'^ hyX;KDE59^lS| 
(c«UTBSSii/j::^|o)taiS^S$tiS+l' U 

ij •>v(Daffi^a5^l6)ICjt4L.Til^-r-5?3|6]lCmI 50 



I 7 ) 2000-1 85403 

12 

IEiE0l«ti*^ttJillt--51EiSj«f*j«til|^ISi?:^-rs^' > 
^v'x-y MEt^^fiT^oT, S^i-StfilES-y X^U^ijCD 

^•f vx h y xji/A^e.p±ai$n§-f >^^mituz 
$ & (cg5iE&y x;i/^jpi±©Hfiiw^^^lijE-r -sfci?:) 

lcS{iiE6-H'>i>-:^x-;/ hyX;U*»^OD-f>i>©i!±tB^|$i 

[0 0 4 9] S6)Jc, miiE^-O^v'x-^ hyX;U©i!± 

X;U©SE5iJ?^l6j<!:BS¥fT<i:«:-5 J: p (c^fiESnroXfe 

[0 0 5 0] *f6B^(D-f>t?vx-> KIEat^M 

I*. ±IE*^B^©^8k©'f >i>->'x«> hyXJUAi— SO 

t: «;/ 5^xisi§tt ic iE?ij $ nxTS •§ ^lao y x^i*?']**!:! > 

(c¥?TJS:tt^(cS(tt>n. ByiE=&idttllP*^5.-<>i>^itt 
its LTiEii«i*iciiii^$ iE^-r-5 cfc f> icSsEsnfc'r' > 
i'v'x-:/ ME^'s-^ K*<JStESn, S-f ^i^vxy hIE 
85^-:/ K0DmFiE«IA(D-l'>i7->'x-:/ h y X;KDiB?iJ3^|p] 
lcJ=}bTBSmit;S::^|S)(c5ifg^S$n-5 + -f U •>->'<!:. 
S+ -fr 'J IS] ic J-t b Til3S-r -S^lS) |cg5 

IEiEgSi8iE<*«afi^-r-5iE^«i*JiejSI^S<!:$WrS'f > 
i'vxv/ ME^il«XS.t>T. Sft-l>BiifE^yX;U?iJtD 

=&'f'>^'>'xyhyx;u*->e)P±ai$n^-i'>t>^^iEiE 
$ e> icft5lEiESJfi|{<*iciEgi$n-5'<#iii«cDfeiRgiciS; 

CTt1IIE=&'l'>i>vJx-> Y~ / X}i'tfi!^<0'<>^(0^^-n 

[0 0 5 1 ] Sfc, ^^B^ro-f ^^'S^x-;/ hlE^^^ 
(*, ±lE*%B^O*IgS(D-f>(>ixx-> hyX;U**— S(D 
tf -^/^^T-iSfeS^ lciE?iJ$ nT/j:-51tgiO[) y X;i/?iJ**50 
lcq2fT/d:m^lciSl:>-t>n. tJliES-R±itSP*^e)-f >'^'$:P± 
m LTlEa!i«<*ICli^*iSai-r'5 lcfliA£$n>i:-f > 
^ -XX hlE^'x-;/ KX)ii§«$:h,. IS-f >t> vx hlE 
t^^-y KCDBf}IEa^©-r v^x-;/ hyX;KDiE5"J?j|fi) 

K+'f IJ <:/-:^©a?i^^3^i»i(c*»UTii^-r -5:^101^83 

iE!Ei5j«<*^!«iii-r -siE^iSi^ijiii^ifi t * wr -5 -f > 

ifxx'^ MES5^ST-*^T. B^IiE=&yX;^5lJ*i€>5^^ 

>i>v?x'> hyX;U*^e)Rtai$tx«>'('>^$BiJiEIEMti« 

ic BfrlEIEJSjK'f* iciEiSS 4a-5 lifiiwfe ic/s i;TfiiifE 
V'i' v^x V h y X;u*> e) (o^>{p (D^^-^j^^mt 

S-frS il <t*JT# -5.*: p (C«im$nTO-5. 
[0 0 5 2] 

[0 0 5 3] 01 fi. :*:^B^(c«g^'r>j>e;i«/ hiEii 
's-;/ KO— ^JSJf$fiB$-^r-r@T'^.fJ. |5](ii (a) li-^-CO 
1510(b) JilDS (a) lC^L/;tA-Ai^lCi3 
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if^mmm.-^m (c) itmm (a) tenure b-bj,? 

[0 0 5 4] 01 (c^-r J: eiic. :^nmiBm<D'<>i^i> 
X-;/ PIEtTt'N-;/ KTIi. ->'J=J>S^5i lcS:^14x<>5^ 
> IC J; ^ T -f > i> etSg P 2 j5^?f$fiE $ nx I ^ -5 . ■< > 

p±aip t i^mz?±tii^^mm-t^m^<ommm'^ (t- 

^) H 1 , H 2 r H 3 .. H 4 *^RgSnTl^S. C:tt6 10 

« let o TT, -f > ti' X h y x;u A^m^ s n -5 o 

[0 0 5 5] t-^Hl. H 2li, P±aiP t ©tfJ/L'SSe 
B - BtSlC^OT^ >i'-:^x y XJU^WBr-r* 

t-:^H 3. H4li. ^thO tXO'P'L'Wi^^ 
* A - A^?lC*5t^T-^ >t> i^x h >' X^U^iflBfi-r-S® 
tcgi DT. Sl^ lc®»tft;<!:;&:-5 J: p iciESS nxi ^■5. 
[0 0 5 6] ?^^4(*-1'>^3SS&^1SfiE-r-5Pii4' ^ 

M)£ncDP±aiPS:«-r-5;7ffsstSfiEgp** oxju**) 20 

??-^5(d:«SIR«S5-r. 

[0 0 5 7] =&P±aiP t lis 4. 7 Mm<De-;/5^-CSn^ 

Y:^[D)ICMA/TSEgS?nTfc U, S-y 2 1 . 2 2 

l*-1':^i7«3feP 2*^A/t?8 4. 7/2 nmMi-f^nfj 

'SyKtt, 0*X. Y5?I^)5*IC.. 84. 7/imCOP^h; 
[0 0 5 8] CCT'. ^IIJgH5ffiC9-f>;>>'x<y MSa 30 

[0059] @2 (a) iz^-ttnm^m-^it. -oi^a^ 
ss3fej;t/i>±aip t icjisfc$nTt\-s. /jte, c©<t$ 

[0 0 6 0] C©4^j^Tt-:5'H^^Si^E-y:-5C<!:(CJ: 
-<>«'lC*B4$i*M4. 7 2 3. 1 2 9-^WWSlClEtS 40 
(|5)S (b) #!^) V 

[0 0 6 1 3 m;S*ifi£SLT-?rO^IS*iigJ!)n-r-5CtlC 

j;u. -o^dijvuoiten (i5]0 (c) #.^) . litaj 

P t*^e)-f>^5iS*<i±ai$tl« (IDS (d) #.^) . C 

^ (|3)lll (e) #S8) . 

[0 0 6 2] t-^ HC0%^<£±«)-5C<!:ICJ: 
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(f ) . ^;]Mttl-.lcMS (mm (g) #ps) . 
[0 0 6 3] /j:te, ±IET-(i. itbiBP t roggpSBronSK 

[0 0 6 4] ;>:ic. *IISSJBgp.©-r>^vxy K!Eiil'\ 
y KO-f P±ajB!)ftlct3l\T. 0 3 fc ctZ/S 4 Sr^SS 

[0 0 6 5] 03 It. :^m.m&m(D'< vx y hIESi 
'\ e>OD-f P±aiii!li^S:. 01(b) [Ztf. UfcSfr 
IS] lCfct\T^^?iJ&*)lCjF Lfc t) COT- $.•!). 

[0 0 6 6] 113 (a) \t.^yc\±^m^<D%jiimM^ 

^U, 'f >j>5iESS3fcJ;U^P±aiP t IC'i'>i'*ii§;t$n 

(|5)0 (b) #.^) . 
[0 0 6 7] m5S*^fiEKt--5<!: (1110 (c) . (d) # 

T I. ^ </::«). -f>^ (Cl*0jj^±:^|o)/dltT'/j:< 0^a:'3 

ip)ict)Sg*^%^u. i!±aiPt*»e>tt*ajfc'f'>tftti* 

[0 0 6 8] $e>lcm>S*^^ft-r-5)<i:. ^jStltaiPA^ 

e)id:stii$n; mjS**iJi'mi'(cjiji^5n-5 (1^10 (e) 

IS)'%CD3lgA^*l:•Tl^•5>/^:4^). >^iScO0^:«E«iJwa 

t>ici>±a3P t *>e)ginTiE^j«<*'v<»:iS}*^p 

iSlSRtaiP t *»€>05?:&ftilcfRA.T?7< Ctlc/jS. 
[0 0 6 93 $eiCl«BJ**iit;<l:. t-^ H l Ofljyi** 

i¥±$n, m^aisrsM-r*. -i'>'^msP2*^e.cD-f > 

^m*SlcJ:Uflt/^-l'>i'3S!S3fcJ:Z/P±aSP t ic-f 
*i3lfc$ti (P)0 (f) *J)SB1:««IC]^-5 (1110 

(8) . 

[0 0 7 0] 0 4(i. :^mmmm(D'<>'^i^jiy httm 

^•y K«^e)©-1'>i>R±ii3i!lflF<£; 01 (c) lc^U;S:»i 
[0 0 7 1 3 ttttiP t lC^t4-rS&t-:$'H 3. H4©K 

giat-:S'Hi, Hitmrsi^tii. m2 tmmiz\^—$' 

[0 0 7 2] ±IE©SiWTii, SiB<g*SSmiC-r-5ZS:«) 

ic. ptasp to^t^'/C,'$^>^^TJl'j|p]■rs2t^ot-;S'©M• 
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10 0 7 3] ±K|jiB^I±ijiB^^fiSmic-r.5;t«6 

4-pCDt-:J'H 1 . H2, H3. H 4 ^•T'^TfgfyiS 

[0 0 7 4] ±IErolliSH$^T-|i. X. vySTpit: 

<»: t> (cSij^T? # -5 J; 5 IC 4 -p © h J#o <Di£5? b 
fc**. X7?Ifi]*fcttY:;^|ol©1 3^|S)O*C0*iJ^fc*(t« g 

MtUT. x:^ifi]^fciiY:^i^iicj{j^xKS$nxt2-3 

rot-tJ'^i^OJBIL^tLTtJllN (S4. 0 5#BI) . 

[0 0 7 5] Sfc. ±IE^Jg}B^T-|i, -O^'RtaiJ^I"! 
*-»;7c6*llca^lc®J^-r-&c:<!:**T^-5J:e>lC4t?© 20 

- P±ai □ t ©t^ U ICS I MC^HPl i: /J ^ J; p 

10 0 7 6] $e>ic, mii-f>i'«^:^|S)ii©fg»ic 

•r•^>/X-;HCfcl^T. ^roR±ai?3lSl€*iiE-r-5;t«)(C, 30 
mt 4~01 6lcS5t-J:plC-?i«i>{B-3fcfi{llCt-:5'$ 

[0 0 7 7] ^fz. ±iE(ci*, ^ma tt)->p,t±iii$tirz 
-f >i7Mtiit±m □ t ro^agpA^ e.5jss-r -5 c t ^mm u 

p±dap t <DJB*0i 7 ic3^-rie)icft<£:J$oJB 

[0 0 7 8] 01 8li, Smt^Ufc-f >i>i;i-/ h 

nm^-y \^co^mm^7}Ktm-c$,u s mm (a) is-?-© 
lEmm. mm (b) isisib (a) ic^u^cc-ciiicite 

lt-5®i®lil. |5)0 (c) laplH (a) /C^bfcp-D^? 
[0 0 7 9] 01 ;6^e.01 7^#PIUTl5iB^b/c-1'>^ 
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SIS-?-niC|?RSStl'5t)©Tli/<E<, 01 8(C5^-rJ;p 
V J X)\^^<mXrzlzm^v KlcfclNXt, ±iE<bl^1«lc 

1 • . H2' $BESu, -?-tie.«)t-^'rof6iyia«»JSP 

[0 0 8 0] 01 SlC^-raH^eiJcDyxVUi. IS) 

0 (a) ic*-rj:e»ic, p±aiPto'i'/C.''is<£^*0^x 
-sct^^T'^-S). sfc, 01 ;&^e)0i it^^uxmm 

TIBS¥?T73:®(CP±aiP t*^iEg^nTl^■5:S'-1'XT^>-5 
01 8lC^-riE^'v-> Kli, t-^'<DS®lcS4LT 
t!Si£l|;3:®lCPiajP*^iEg$nTO-S)^''f I^^OtjODT* 

y. ^oD^w :/(^)lEiS'^•> h*Tt>, mmtz-(>i>f±my3 

-5. 

[00 8 1 ] ;^:rc, ±u\zw^vit-<>if-Jxv KfEfii 

[0 0 8 2] 01 9{i, 01 ^iC^U/t'f Vi^v'i-v h 
lESl'vy h'<t, ^©lE^'sy K**iSK$4a«+^ U yi> 
t^^^ST-^y, 110 (a) (i-?-©q^®0. Pj0 
(b) IS|Sj0 (a) ICig^Ufc F- Ff,5IC33lt-5®i®0T 
H2 0li. 01 9 (a) iCS^UfclE^'s-;/ KfeJ: 
y v?<D E - ElStCi3lt-5afr®0T*«. 
[0 0 8 3] S-r, *IIJ6?B^©iEiSSIM©«^<i:, ^ 

izmmm.^my.^it'^noymm^mWimz^K\xm.^Rt 

■5. 

[0 0 8 4] ??^5 OttlEgtJ«»«:5^b, ^<D±:f5\Z\t 

2 •DCOiEffli'v^ K 2 0 . 3 0 ^^i^T^^^ <J yiy ^ 0 
AW«^nxl>-5. liiBflCD;ti!:>lC. 01 9 (a) 
(iRtffiP t ;{>«SltTH^-5«k5 lC0^^nTl^■i>. 

[0 0 8 5] tim^y K 2 0 - h U vtJ'f' T't/J: 

> i> §lf f*6<J IC* -5 1 \|i«flji g ^ ICH;^ t> nx I \ 
•5, lE^^y K 2 oeop±aiP t fi0 1 ^€#.^UT|jiM 
U/:: =4)© i 15) i;mitT-^ y . 5 O icl^g-r-S / XJV^il 2 

1 . 2 2lt^\:fy^rzifJEm:f5\^lZ-rnrzmiX'mM^ 

tlT^^•5. lE^'N-^ K3 oommitam^y K2 

0 tpj-Tfey , lE^-N-y H 3 0 iZlilE^'X^ K 2 0 «t 
[0 0 8 6] timmW 5 0 i&SS LT, +1' iJ V 1 0 

IEil;!)^T'^-5. /XjU5'J2 1, 2 2ii, 

(^) PS IC ^@ ^ f -5 5iVc (t . lEIS € ?7 ^ IE 157^- <^ B^FbI 
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Hm^-y K 2 0 ilS-f >iP^t)mtt^tim^y K 3 0*^ 

05^ Y >3 |S] ic y X;Utl5^/i' I tiSig U , ±iE <!: |5l« IC 
X :^|fi) icSftlESS^Ji U ii U?TX.tf , 1 «t4J©iESi«J<* 

li, -^i^i 0(^^a:^|fi]|cJ=JLTil>j-r^7o(R)lc 

P±a3S-t±>5:*J6.+-VU->v1 O^^S$-a-«iftf^i, IE 10 

m^w\^m.^m. ic j; ^ xiEiais^*^ p;i s «fc ituit $ -tt 

[0 0 8 71 ts.^. -mmv^it^oiz. %JX)V(r>>('>i? 

nii, 02 r (a) \z7F.-t^o\z.. vmmw±\zXLm^Y- 
Iitli:^I^i]*^±T^c•r'nTt^-g.i, 021 (b) ic^fJ: 

*<i«i::«:r>TU«<!:Ci^ld:e<JS:U. lE^iiilSIc r^M 

:^iS)**#lc-rnxo-5i. 02 1 (c) ic^-rJ:^«tc, 

[0 0 8 8] L';0^b;&*^?>, Bi ^^#fi§LXi5iB^Ufc 
2|s:||JSJf5g8lCj;+l(i, lES^^-;/ h'©&y X^UW-f >;>i± 

aji#ii^^«:)iS'<x, ■^■(0!t$1a^fflIEuxIEL.l^{^LBfc 
xjk3d-<>^ liaj:^!^] (c(f e>-p^X)i^sig^X'» ox 

021 (a) lC^-rj:c);S:lrtlt\Ja:®«*IEa^X# 
[0 0 8 91:^*5, S-Ot^v^x-y HyX;UO#t-;$' 

IS, ±xiii«©gi<i=xii») mm) -r-sctd^T^-sj: 
e)icm^atixtxx>t)j:<, ^.^otts-oi^yx':/ h 
/ X)imiziAtL L^^^n-cmwsi-i> c t a^x^ s j: 5 ic 

UfcSfe^X. A^-O^y XJUJiJ^riSfiE-r-SS-f vx •> 
h / X->HC*50X«±Xlll«(D^#XIEij!|-r -5 C <h*«X 40 
#5J:5IC^Mfi£$nXl^X^)<tl^. 
[0 0 9 0] S;t, ±IE©=fcp^j:=&yX;KD-<>i'id:a3 

455i4<oiiiE«5='-tS'ii, %im^m^mzmxi>Hx^^^ 

C<k*«»«LO. IE^ilS*<*lCi4+53';a:§SOfE1S« 
(Jjtfj-) *i«j5L6nXO-5y5:ai>T»-5. LA^U, 

if'j^ii, iEffls^-> h**<-b— t'xss^sn^if^^, *^ 
mm.m(o^t>izt)-\- u v^k$niEi5'\-;' ka^s^ic 

at'v-^ Ktl©f±«*Wj:'5iE^'\y K^, a— !f-roH^ 50 
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lc^iiE«x-:5'€tt;^-5«^<!:-r^c:<»:;0<il^LlN. * 
fc. C<^li^lClS. M^ibUfc7'-;J'<!:LX(lx-2)Ct 
*<a*H\. ^fz, ®«IE^7^X h<Dl^m€ax, JL- 

•y-'-d^-r >t> i±ai4i5i4* siiii-r-5 chd^x^^tifiEt u 
xt>J;o. $t)lcl4, ^-fr y •>-xlcJiK$n-5i^5en©iij 

iciiK-r -5. - i A<X-$ t L-X J: 

[0 0 9 1 ] ^fz. :i^mmmm{z^Hii£, RtaiT^rsic^if 

e)O^;5^:^#l^;0<7^:4^)IC^^<^:$^^Xl^;£:iEKi'^•y KX 

h'(^afeM^^®SU$|fi]±^Ei±-Sc<!:*<X-e, 

[0 0 9 2] ±IElc|jiB^U/5:J;e)/j:«3i?Sg(ie> 

XJf$fiEt--5<DX/j:<. lE^'s-v KtIESJj«^*i:©«>^•J^a 
g<£iEa'S'> K©^^S:;^|6]lc-r6>bXi5IlHlA^^^Sl± 
SCtlCcfcU. Sl^fi«IIC-r'<X©K:y h^Jl«)*<t^^^> 

siie.o#i4fic^<tLx-?-(DS*j5?r^'^nxfce>-r. 

*S*);5:^^=^m<^:^i;a:T>Xl^;S:^^, ^fc. CCD:*?;*!*, lEii 
fElg^^B1*<#^;m:lcA^*^•5^:l^^)^^,■^SA^fe■5. U*^U, 

ll^^5m^^ffll^AcS5iimg(^e.o€>l^lil4. 

B^a-r^mx^ V < ±iE© J; P (ClEffliB$Pp1S::K?|*^1+ 
[O0 9 3] Bl 9fcJ;tX0 2 0^#R§UXti4B-q 

U;t->-\' h;u:^5C©il^felEM^i!)flFlc;tei\x. 2?iJ(D/X 
;u5ij2i. 2 2p|±©raPS^05i±T:^iS) (055Y^ 

IS)) 03{eig*«lie>-Pt\fcii^'b. 02 2 (a) feJ:Z/ 

(b) \z7iiTJivizi^mmmizm§}WA^iii^tfis zoym 

^lc^^^Xt>*II^S?B^^cJ:t^l^, ^if^tM^^lE^^ 
(J>±X(r>-Oi^i>y.vh^XMZ-D\.\X. |5|— OlgiftSfe 

{\z—p(D^mm.^^m) xia:ai*#itro«iE*<t7*>n 

•5. 

[0 0 9 41 TSte. =&yX;U?"JlRl±0[)rBl|ISli&-P#€:*f 

IE -r -stifle 14. #-f>i>-:^x-;/ hyx;ncfeits«-t 

plc«JS!c-r-5Ci:Ai»S UO. ^ft. #y X;U?>J|b]±© 

vx-v hyx^ncfcit-s^t-^rosm-s^&yxju^'Jco 
BE?'J:^|fi]lCjt-t UX(ilSSiti/j:-5 J: p lc«fi£-r-5 

[0 0 9 5] *t.lC, ±titmmiz. «Sl<7)!E^'v;/ K 
2 0, 3 0 PBl(7?PaPra-^±T:^|fi) (03^Y^|p|) OfiSiC 
lfe>0$*<*-51i^lC0l>Xt). i!±ai4#i4ro«iE#pI«g 



( 11 

19 

?3^Uf5t^7!)^§^lc;5:^/d:ctplc. ^g«t<0;b- h U 

X;K?3-f >i'R±tll4$tt^lfIE-r-5C<!:ICj:y. iEit(Diil 10 
[0 0 9 6] ±IS.<DJ^or£i&&.<Dtim^y K^iJf 

illg-^felS/)<^*>oTU^pC:<ht/J:-5. 02 2ICIi2 
•^(^JlSSIK^y h©*«a^U>t/>J. $ 6lcK5«-r-5IE^K 20 

±xmmi^T. timmmzT^-9iAi±CTi.^z>, ux)^ 

[0 0 9 7] 01 9feJ;C/0 2 0«#,SUTlttWU«:>' 

i' hJU:^^0DlE^^glc*5l:rSIE^'\'^ HIS. 01^^ 
#SSUTIiil^U;tl±^il□^«•r■5Sii<l:^i:oTl^•g). . 30 

[0 0 9 8] CCOfEH's^y HI4, 5l^lCBS^S•r■5>'X;^ 
5IJ2 1 . 2 2A«&/XJH^l±(73#f->5^roia;£:ttiE?iJ:^ 

in)ic-rnfctt^T-iE?"J$n, =&yX;i/?iJ|5|±cD4"*g|5ic 
«=&yx;nc-<>^'^ms-r^-f ^i'ttsgp 2 (01 
(b) ^m) *<S(t€>4aTfey. ^yx^bJiroyxjuc 

-f>i'^m$g-r-51?lfi£<!:/j:oTl\-5. 01 (b) 

lzltyX)m2 1 0/XJl'WM€:jFUT*5y. yX;!/?!] 
2 2©yX;u®i®li^$nTi\/j:o*^, yX;i'5iJ2 2© 
yX;USli®«. -< >i'«t^P 2€:tf.t^UTyX;i'?ij2 

[00 991 01 (b) lC^b;t:/X;U?iJ2 1 WPiajP 

A^S^^&^PJJ(c^®l^TR±^^J^+^T•sI»<fiIo]lc^.■S>. 
yX;u?'J2 2t^)i±{iSPi4, 0^*liiJiC'f>>>tt$gsg*«iE 

Sfi'Jlcl9l\Tia:ai$nT»sl><<«|fi]lc«.§. ^toiltit. s- 

yx;u?'j2 1 . 2 2*^t.t>iai$nsiEiSK-> ^-A^l:t^lc 
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[0 10 0] $e>ic. iEt5i!)f^^ftf$rFllc:b;toT^it 
Al4, 1 yX^Ucrj^fitKSH^ybyroiitiiSS^itg^L;^ 

y, yx;^s^^i©7■□•>^'*fi^^.■5l^(^'\■> k^^t, 
T-£-ne.o?igg€ita>Ju. ■^(D'Si&izji&cxwmt^z. 

<!:*«»*LO. COlg^ti, yX^P^fi. iEM^'\u/K¥ 
fife « U 14 :/ P •> i7 ^fiiT'iSg SiJJt te J: t/t»J5iBl*tT ^ « 

®J^2P*^Tl^, ^-si •p©/x;u5'j^«fiE-r-s>'Xjnc-p 

[0101] lE^'vy Kd:iE^«<*<!:«, Sl^(c4BS^IiS 

-p * * iii#IE^ftbilF<£ p Od^^ilT'S) S. 
02 0lcn5UfeJ;plc. IE^J«i*5 0di@^$n 

/ttti^T. ^^-fr y ■> v5 1 0 m^m^y k 2 o . 3 0 ^js 

tSUT0*S?3lC^»)Ltt*<6. ^^<0&m.X^>{?9i: 

1 oo3^i!)2gtT:;^'s©R±aijlSt*<^*)$nfc0^ 

:£T3^IC?RA/Tfi#. !E®i«<*5 0lCi9®-r-5. CKDt 

^, y V 1 0 y >5 1 0 cof^iii 

ag, lE^'v-;/ K©-f ^t^PttUMtlEliJ^^twrB^Pi 

[0 10 2] UA^U. I — ^;KDlE^3lg^2< LJ;p 
t Lfci^^ic. ijij^if^i^r y •> 1 0 *i0^;&:)^ icf^iiij 

Sftic J: y «5i<aM**-rnT lESliiliXjigLnT 

aj:^iR)©*iwa ci^ini) ^+A'y-:/vi Do^a^^iajic 

J:-pT^^-5>ci:lCcty, c: ©r=^ 11 5:^3^1- SCI <!:*^T' 
^s. ::©if^ic(4, ±T©-/X;i/^i^i;«iEMT$ij^ 

[0 10 3] 3.— !f-*JsK<g«!:-r-g)IB»B«S<Oli 

nizmcx. +i'y->vi o(^?$t!)2g<£s<b$-i+-5{g 
RStt-r-sJi^A^^-So cni4. -^mz^^?*^vi^<Dm 
^'km<t^\z-^^xmmmmzuij. ^-i' y 
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2g^^<-r-5lca+lTli<SJ*<ffl<nE-5/c«)T'^-5. ^ 

ffe <D g B ©i> S (t it < /cC -5 /c «) T' ^) -5 „ 
[0 1 0 4] dCOt^lCt. U -^v 1 0«^)f$ii2g 

ic i; T-f is^ w&s-rn*^* i: * hsi*** 

:^lS3ro^lJ^alfi c^isi) *+i'U->vi oroffsiisgicj: 

[0 10 5] Sfc. Kro-o^piajsiiEajs 
^HxmmiziLnt)^^ d-s 1 1^ mmt^&^t^. msm 

[0 10 6] doi^ict). ffiEaKPSicjE5CT>f vi^as 

t). :i^mmmm\zJ;:tili. -O^Rtai:^!")©®]^* 

[0 1 0 7] ^fc, ie®j«f**^«)se.-t+7t«ffiT'is# 
nm{zj:^t2mmi^(omm=&M.Mi^x/3:^ti^'bo}-v$> 30 

U. iij«^iEi5gBrc)<'tjaTm:^©Ji5«lciEii*S"(*;€:Re.-ti- 
T*3< t>©T'*-5. St»^©iEfltJIE<*roiSl\ 
$J:<-r5yi:i<>lCfESJS<**Se-B--S)[^S<!:UT. ®« 
BE^gU(D<^ifi*^?/f SO Jf$« leg Ji5-r •& . 

[0 10 8] CCDH-aiclS. 'J y 1 

mmzit. mmizj^vmrn. iess^-k, timv'D.-^T- 

-f33J:t/IE®SSfls-y--fXI|ICJ:^J5U*^to. ^n^© 
*i-&5J-lt^?7tV $ t)lclE^mM»Cg-rri^Tt-;5'©^ 

[0 1 0 9] ZSfc. «@fl<)IClE^^«^*^J5^)■t^Tl^-5}g 

j5)tT/j:<Tt), tzmi^mtmm(Dm^itizj:ox^K 
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[0 1 1 0] /x;i/*^e>p±aa$n'5'r>^jis©i!± 

^ttf^^amUT^TPCi^lc.fcUIEat'N-^ HfcJ:t/-r 

-5 C <h (Ct y i4tbM<£W^<!:r -Sli^lClDaSlCPtai:^ tf 
[0111] •<>i^-M(0'>±tiii^m<omit 

^PtaiSgos-fbaK/t.DTS^-sciis. ^p^-icii. 

ii^/c:(:)-T-/j:< . M-:^|fi]fE^cDll^lC(D^f^'(b$-a:'f.c: 

t/}i^^fzist>, )^:f3^(Dummi¥miz(Di>^-{>c7'±aiyi 

[0 1 1 2] 01 9fcJ;tX0 2 0lCn5Ufc->-\' h 

;U:J?S(DlEi?^MlC*3l\T. fE^ii)«^©SS«iSS:±lfS 

2 7^#JlUTl}iWr-5. 

[0 113] 02 41*, mi 9 (b) iZTjkUfctim^y 

\iisjzmmmi^m(D-^^m:;Kuxm-tmx'&^. ts: 

fc. S2 4ld:1 :P©iEii'V'> K2 0©*^5^LTl^•5. 

ai'\y h*2 0(O2 5!iro>'X;u?iJx>»€>ia:aa$nfc'b<DTfe 

-5. 

[0 1 1 4] gl2 4 lC:^-r«^CO<!:#, -<>>>R±ai^|o] 

p±aiPlc>t-tLTiE>t=}^-l.. -psy. 05^y:^iS]©k-> h 
t:->?^pcl (gl2 5#BS) A*. lEffli'N-;/ KcOBI^YI^lfij 
Icfc(t-&p±a3ne'v5"p h (mi (a) #BS) i:mct 
^•S (ph = pd) . 
[0 115] Ud^U. :*:|l)SgJB^^fflOT-f >i5'P±ai5^ 
|S]0$iJ^^^7iv 02 6ic*-rJ:p(c. IEMtJ«i*5 0± 
lcf^«-r51ES^h*-> m55Y:^|p||CJ!±aiPtf-:/5^P 
hOT/4 (•r;5:toS, •re>USph' =ph/4) ;« 

(ts*a h4''D7&^e.-m-5ct5>ic^sbTii^iE0t$: 

IE^JSi*±TroK-> he-;/5^pd- ISP±aiPe 
(t-JSto-fe. Pd* =ph/2) ICTtE-S. "D 
*y. 02 5 (a) lC5^-r«k^lC, 03^Y:^|p)©mg 
^2{g|C-r-5CtA<T#^. 

[0 1 1 6] fc/sfu. 02 5 (a) izTnttzmmmi. 
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[0 117) gi2 5 (a) iz^ttmMmt. m 

^(0J;pic++U->-:^^f?±^r-i±-5:i<t/cS<. io 

F y h .Df.?(7)lljKTiB>J<D*-P±ai»i{'^^ 'ne> C <t IC J; o 
aii!)f^<£?T*)-ric+i' U yi>^7t(OiSmt.xm\^. 2 0 

Bo;^+ir 1 lastiPi^isi icff^c 20 

[0 1 18) c©<h$, '&ii—$'tfi&^mmmi'¥ (m^ 
'i>^':^3iy \- y xji'izioi^Kizmmsnitmmti.x 

[0 1 19) S^, ±^^:^lS](D<!S^S^±(f-5ii^. 
4$lcft|#g$2telc-r-5li^lc(S, iE^j«^*illUO|gii 30 

s<osiy tf->5^«. lEa'Ny K<oyx;Katr-y5^©¥ij- 

izX^t^-Ji-mx&V. IEIS^ScDij::^ h7-y 

t) o-o t> tttBif^tt^sijiai-r c t u ft?#s<£ is] 

±$1**C<!:*tT€r-5©T, iEg5JSEf*rollRSIC4$Wj:X 

m<ommmmAiTti^z>xL^^m. ^ox^icj:^^* 

[0 12 0) tiis. ±lE(^)<fcp(c/X;i/fy?"cl:Ut)/h 
$lMti-ClEi5jS<*illU<&^7t^. fi?fta€:±lf^IEt5gM 

ic^^L, ^^>izm^m'^±if^fttt>iz. :$immmm'S:m 
2 igic-r -511^(^(4, R±airo-r'e.u«ph' ss/mes^ 

[0 12 1)$/!:. 1 0g(^;^=^i'><!:2@ecc)::^ + -fr 50 
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> <!: (DPb^ lciEIRJti*<& y X^mS J: U I U ((JiJ^ 
ii/XJim<D^6^) X'i^mi^. ^(D^^^T'2iH)Bco;^4^ 

-f» ^fxoTt. 02 5 (a) iZ^t^vUtimmiSi 

^^^mmm.mmzj^in^:it^^-fi±t^itib\z. 1 ^ 

©yX;UTJBfi£$n-5iEt5K-> h<£^it$1t. -e^ii^tt 
[0 1 2 2) |5)tK©3I^|cJ:U. SaSK-y iOJSJ: 

p|c5>^^AlcfT?fcy-r-5c:<!:lcJ;y, 
X;KD«$i4*iltfc/j:<$#-i):fr;fS^toT>bJ:tV * 
/c. ±IET'(4 h-:?'-'UT'2 0cr)X+i'>(Cctyiiift*<Jf; 

[0 1 2 3) $;t. 1 7.^^>x'm\ni^i\im-t^mitt 

tt, 02 7 (b) \Z7^ir^ot£.m<Sitfi'BfSL^ti!t. :i(D 
il-&l4. M^^e(4±A<r>Tl^;&:l^X)^. 02 5 (a) IC^ 

■rm^<D%zm.mmz]t'<xmm'&t)^'pu<ti^tzib. m 

-:^©^362ft$:M'>$-&-5 C t IC J; y . iiJ^S5^|S|© 

ft?eiS*±lf-51S^lCfc, iiSIE^M^ (02 5 (b) 

#.^) t.^nmT&m\z^^^mmw (027 (c) # 

tOI 2 4) lE^'Vy KJClEaS*i#©aSi5l-^+-t' 

y •;/ i^m$mmiz^ y pe^-r*ss!i*^et) y . lEtfetic 
^d-Mcisn-fe, lE^sli^lc^i^^^%^■g)<!:l^pF«giit> 

&-Dft. 4%IC, HlFSB(iDJ:*»lz:gSt?iJ©yXJl'5«*»e.iE^ 

js#±(oi5)U£[a/cstan*.$u. :^7-ij{t€iEi?u 

fc y . IEt5ili{^©iie^±lf -5 <!:l^5iE^5Sg<^)li^ 
(4. S^S^faMfcfeSIEig-^-y HT'iE«l$?7p;tii). IE 
h'SlcSKl«5a**S;&:y, lEa©SlcJ:r)T'f > 

y. z.<DfAm^m'.^T^z.tt)iX'^^. . 

[0 1 2 5) /jrfe, ±)!liLfe*ll«6ff$PJ©iifflf5'JI4, -e 

[0 12 6) Sfc. ±iEosiB^TJ4->i' h;u:J3^T©ii 

il^lEt? ^ ^ (ClEa b T ^ 14 y X)in 

v;^5^:/rsCoiElS^Slc■pc\Ttl5l«lciS^£:^T#•5. * 
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[0 12 7] ^fc< ±tl(DmmT{t:h-h>J yi^^-iy 
[0 1 2 8] $e.ic: ±IETfi±lCiE@i!S**lc3t=JUTK 10 

iz^mmmm^mfS'X-^^, 

[0 12 9] 

[g|®0DfiS*3a:tfiW] 

[04] 01 jc^L^fc-f >^>'x^/>l^^'^y KO-O 
[05] s^HJgJBl^oD-Oi^-^xu/ hyX;UCDt-^<7) 
[06] 2|£||«g3Bl!goW>4'-:^x'> hyX^KOt:-;*'© 
[07] :*:||JS}K^(D-f >ti'i;?x';/ h>'XJUcDt-:^'<0 

[0 9] :$:mmmm<0'<>-i^-J3:y hyX;KDt-tS'(D 
ffiS<5!l^5^-r¥®0T-S5. 40 
[01 0] 2|5:|ISSJB^(D-f ^i'vx-;/ h^XJUrot-^' 

[011] *IISg}}?Ero'l'>^>'x<;/ h^X;K^>t-^ 

[01 23 *lliiSJB^tD-f>^'vi-y K^xjurot-^ 
CDiESIJfl ^ ¥^B0T » -5 . 
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[01 3] :^mm^m<D'<>-&'Jj:ybyxji'(o\i-^ 

[014] ^Hiffifijl^ro-Oi^vx';/ h>'X;KDt-t^ 

[01 5] ^USSHs.lg.Ol'^i? vx-> h^XJKDt-;?' 
©BES«!l**-r¥®0T»'S. 
[016] *||)5S?gll<^-1'>i>vx'> h>'X;KDt-:S' 

[01 7] 3|s:|ISgJglE©'f >i>vx-y hyX;KDt:-:5' 
©iES^J^^-r¥M0T»-5. 
[01 8] *^B^lC0gS-f>i?v^x';' hfE^'^-> Kroffe 

[019] 01 ^iC^UfctD-Ty^-^x-^ hlE^'\-:'H 
[0 2 0] 01 9 (a) |C^U/i:IE^'\-> Kfc.fcl^^-V' 

u yi^(DE-Emiztsif^mmmx'ib^. 

[02 1] iE^^f*icf=ts$nfciBSiKy h*s^-r0-c 

[02 2] timtSii^itnmitifcmm h h^s^-rax 

[02 3] iE®jsf*:icf*g$nfcfE^K'> hS5^-r0-r 

[02 4] 01 9 (b) (C^U^tlE^'xy KfeJ;O^IES^ 

[02 5] IES^JSflttC#^Sti;ftfE^Ky h«5^-r0T 

[02 6] 01 9 (b) (c^uyilEfli'X'y HfccfctXIEiS 
jS<*a|©-g|5*H£^l^T^-r0T*-5. ■ 
[02 7] IE®JSft(CftSSti;!tlESlKy h€^-r0-C 

1 ■> U 3 >Sffi 

2 -(>i^m.i&u 

4 ^SStS/dcBii^ 
4 ' Pgg 

5 iSSfli 
10 U •;/>? 

2 0. 3 0 lE^'S-^K 

2 1,22 y xjvn 

5 0 lE^^^* 

H, HI, H2, HI', H2', H3. H4 t — 

t, f i±ajp 
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